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ADVERTISEMENT. 



TO the general account given of this Third Volume 
in the Preface to Vol. I, the author has only to add, 
that though the multiplicity of fubje(3s is very great, 
and the properties of moft of them very (ingular and ex- 
traordinary, the reader may depend on the truth of the 
iTvhole ; there being fcarce an article but what he has 
had, at times, in his pofTef&on, or immediately under 
his vievir, and critical examination : particularly tbofe 
curious fubje£ts which are reprefentcd as prefents to £u- 
phrosyne's Mujeum^ he has now by him ; and the nume- 
rous microfcopk views here mentioned, he can repeat to 
any perfon, in a cabinet of uncommon variety of obj:e£b« 
In hjdrojlatici and mechanics^ every experiment and ui- 
itrument is fo minutely and circumftantially defcribed, 
that it is prefumed they may De underflood without a 
number of fchemes and figures, which are very expen- 
five, and not near fo fatisfadory as a plain and neat ap-^ 
paratus of infiruments would be, which may be had of the 

author at a very eafy rate,— To conclude, nothing 

further occurs to him materially neceflary to initiate 
Young Ladies and Gentlemen into the mj/ierles of Phi- 
tosoPHiCAL Science ; and he has only to hope, theie 
his lad labours, will be honoured with the (kme beniga 
acceptance, as he has heretofore experienced.. 
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DIAl^OGUE I. 

On Animal Nature in General; andajhtnrt Ex* 
PLANATioNo/'/j&r Animal Oeconomy, in refpeS 
pfibeHumzn'S^y p.articularfy. 

Eupbro/yne* 

IFear, Clienipis^ from fome Items you hjave giren me* 
fince oiLif laft Confef^nce,.tfaat I muft next exercrfe my 
Tbouffhts upon SubjeAs fomewhat out of my Sphere, and 
b^enS my Reach. 

Cli9nicus. Fear not, my Eupbrojjfnij Nature iias placed 
notbine outof your Sphere or Reach, that is fit for a ra- 
tional ptm^^ Contemplation and Knowledge ; indulgent 
Nature has made every Part of her "veonderful Works, 
mofc or leis, the moft entertaioins and interefting Enl- 
ployment of the human Mind. — Tne prone Brute regards • 
only the Satisfadion of fenfual Appetites ; and though it 
bemnewbat humiliating to confider that we alfo are obli<? 
^ed to fupport Life in the (am« manner, by Eatinfy Drini^ 
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f If/ and Skiping^ ret k ia- a «fesA ConCoi^ion to refledy 
that the Human Mind is infinitely more exalted, and di-* 
vine in its Nature, and capable of fuch a Degree of 
Thought, Reflexion, and Reafon, as is not to be found ia 
any ether created Beings that we know of. 

Euphrof, No Doubt, CUonicus^ but the Form, Fabric, 
and Faculties of Human Beings vaftly excell thofe of all 
others; but in what does Animal Nature principally 
confift ? 

..CUm^ In a StaU ofSenfationy or Perception^ of Pleafun 
and Pain. 

Euphrof. This feems fo general a De^'tion, as to com- 
prehend all thofe Bodies, or Beings, thift have Life and 
Motion. 

Cleen, You are right, my Euphrofyne^ LIfb itfclf is 
nothing but the Contmuance of fuch a State of Senfibility. 
When we ceafe to be (enfible^ we ceafe to live. — I have 
already fhewn you that the Nerves are, by the all- wife 
Creator, made the immediate Organs ofSenfation ; and now 
1 fliall proceed to (hew you the other great Operations in 
Animal Bodies, by which this divine Power of Life and 
Senfation is carried on, and continued to the defined Pe- 
nod of Exiftence In each — and tbefc together make what 
ik ufually called the Animal Oeconpmy* 

Euphrof. I long to hear you mention them, Cleonicus^ 
for then 1 can better judge whether I ftall be in any ibrt 
able to underftand fuch unufual Kinds of DoAnne— - 
therefore pray proceed. 

Cleon^ I will ; — this great Affair of Animal Life \% 
cfieAed and continued by the Functions and Operations of 
certain Parts called Vifcera^ or, more properly, the Organs 
9fLife^ as they have been found difpofed, and feated in the 
Afferent Parts of the Human Body^ particularly — They are 
as follow, (I.) Resmration, or the A^ion of the 
£^UN08. (2.) The CiRCULAT ion of the Blood, which 
iseflcAed by the Mufcular A6^ion of the Heart. (2.) 
PiGESTioN of the Aliments we take in for the Nounm- 
meut of the Body ; this is the Fundion of the Stomach. 
4. the Secretion of different Sorts ofFluids, Humours, 
Juices from the Bleod^ &c. by thofe Parts, ufually called 
tke Glands.' — While thefe great Funcfions are duly pcrr 
formed, the Animal enjoys a State of Health $" but 

when 



ANiyLADVs PHILOSOPHY. 3 

whui any of thofe Organs are impaired, or fheir Adtoas 
impeded, a Train of dire DifeaJis follow. — But when the 
Aftionof any One of thefe Eifential Organs ceafes abfo- 
lutdy, then a Cejfation of Uft (viz. Death) muft ne- 
cefiarily'enrue. 

Eufibrof. Oh, my Oemcus f Tbefc zre gloomy Specu^ 
lation8-*-but I recolleft, there can be no go^ Mufic with- 
out Diicords, nor any fine Painting without Shades and 
Glooms ; fo a Life mixed with Pleafure, and now and then 
a few Contrarieties, is certainly not fo infipid, as one con- 
tinued Scene of Pleafure would certainly be.— •But to go 
on ; I apprehend by RtfpiraiioH^ you mean no more than 
the common A£Uon*of Brtatbing. — 

Clion^ Nothing more, my Euphrofjne\ by Bnatb is 
meant the Air which we breath into, and out of the Lung$ 
by the Paflages of the Month andNofe ; and it is with great 
Propriety and equal Sublimity, called in Scrtpturiy the 
Breath of Life ; becaufe without Air we cannot live ; 
but neverthelefs, we are intirely ignorant what that Prm- 
lipU tfUfi, is which we draw in with our Bieath, and are 
obliged (o to do continually. 

Eupref. Ah, CUomcHs t the poor RdAbit died a Marhrr 
to PhiioJfopby, that I might be fully .convijticed of tnc 
Noccffity of Air for Animal Life.— But what becomes of 
this unknown Spirit, wben it is got into the Lungs ? for 
there the Air is diyqiRed pf it,, as I remember you proved 
by feveral Experiments on the Air Pump. 

Cifon. The Air being forced through all Parts of the 
Lungs, by it's Preflure,. in In/piration^ does there enter 
the infinitely fmall VeficUs or Bladders (which make the 
Subflance of the Lungs^and by its Elaftic Force expands 
ihem \ over the Surfaces of thefe Veficles, the Capillary 
Blood- Veilcls are fpread, and thus the Blood becomes 
fome how or other impregnated with the Etherial Prin« 
ciple of Anitnal Life, which is, by this curious and won* 
deritji Fabric of the Lungs, confiantly applied, and by the 
ArUrm circulated from thence, through all Parts of the 
Animal Body, for the Suppoi t of Life. 

Euphrof. I think from what you have faid, CUonicus^ 
I can form a general Idea of this myfierious Affair of 
dwvring Life with our Breath. But how is this Spirit 

B 2 transtufed 
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transfufed by the Circulation of the Blood through all 
Parts of the Body ? 

Clem. The Circulation of the Blood (which I 
mentioned as the fecond great Caufe of Jnimai Lift) is 
effeded by the Mechanifm and Adion of the Heart ; 
which noble Organ is contained in a thin Membrane caUe4 
the Piricardium^ of a Conic Figure, with its Bafe upwards, 
and its Point downwards, where it is fixed to the middle 
of the Diaphragm, which feparates the Thorax or Breaft 
from the Abdomen or Belly« This you may eaflly ob- 
ferve at any Time) when the Butcher (within a very few 
Doors of our Houfe) is opening a Sheep juft killed. 

Euphrof. I have often feen the Heart in the Cafe and 
Pofition you defcribe, in the Bodies of Beafts newly 
opened. — The Heart is, with many, a Tid-Bit, or re* 
lifliinfl; Repaft — I like to eat it very well myfcif; but I 
ihould have more Pleafure in underlbnding the Ufe of it 
in the Animal Oeconomy. 

CliOH. Becaufe one Pleafure is fenfualy the other rati^ 
iianal-y — In cutting the Heart open to broil it, you always 
cbferved larger and fmaller Cavities within fide of it ; 
and Parts of large Tubes or Vefiels which entery or como 
-out of it, on it's Top or BaGs. 

Bupbr$r. I have obferved them, but never had any Ideas 
of their Ufe, unlefs very imperfeft Ones; ll^ould be gla4 
therefore, if you would be at the Trouble of giving m^ 
^ better Notion of them, 

Cli$n. I will with pleafure tell you all I know of 
them. — The two fmall Cavities above, are called Auricles^ 
that is, little Ears ; the two large Cavities, which make 
the Bulk of the Heait, are called FentricUs. — The Heart 
is a Mufcle'oi a peculiar Kind ; it has the Power of coti'-^ 
tracing and dilating '\\s Ventricles in itfelf, for the Reception 
of the Blood on one Part, and the Expulfion of it on the 
ether, into the proper Veifels which belong to it. — 

Eupbrof. Is it not amazing, ClemcuSy there fhould be 
fuch Variety of Motiops in the Heart, and exerted with 
fo piuch Force, and we at the fame time altogether infen^ 
fible of it ? So quietly is this great Work performed, that ( 
Aoul^ never haye known I md ^ Heart, if 1 bad not been 

tpld 
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told fo, or feen it.— But how are the FitnAions of this 
MondrovLS Organ performed^ Cleonicm ? 

Euphrof. I will tell you as concifely as I can, my Eu^* 
throjyne, — The Blood, with the proper Nutriment, having 
Decn received from the Left Ventricle of the Heart, by that 
frimary Artery called the Aorta^ is communicated by it*s 
infinite Ramifications to all. Parts of the Body for it's 
Notirifliment and Growth— afterward it is returned by a 
fimilar Syftem of fmall Feins into tbofe of a larger Size, 
and by them, at laft, it is poured into that capital Vein, 
called the Vena Cava^ which is inferted, and opens into the 
right Auricle of the Heart ; and there conftantly pours in 
the refluent Blood upon every Dilatation of it. — ^In the 
Contradion of this Auricle, the faid Blood is protruded 
into the ri^ik Ventricle below, in it's State of Dilatation*--* 
From thence it is expelled, by it's Contraction, into the 
Pmlmonary Artery^ through all Parts of Lunss, to be re« 
feded or re-animated ^ the Spirit of Uje in the Air, 
brought thither in Inrpiration.— From thefe Arteries it is 
circulated, and returned through the Pubnenary Vein^ to 
the left Auricle of the Heart in every Dilatation thereof.-* 
Out of this Auricle, it is, in it's contrafiile State, thruft 
down into the lefi Ventricle^ dilated to receive it. — Laftlv^ 
by the Contradion of this left Ventricle, it is forcibly 
driven into the Aerta^zxiA^ by aconftant Pulfatien^ through 
all it's diminifhing Branches^ it is thence, as I faid, di* 
ftributed to all the moft remote, and minute Parts of the 
Animal Fabric. 

Eupbrof. Pray, CUonicus^ how much Blood will one df 
thofe Ventricles hoM, or throw out at a time i 

Cleon. About one Ounce^ my Euphrtfjne^ according to 
feme Anatomijls ; but near two Ounces according to others ; 
— fo little is known, even of Animal Oeconomy^ in this 
improved and enlightened Age ! 

Euphrof. I fuppofe then it will be to no Purpofe to en- 
quire what Qiiantity of Blood there may be in the human 
Body? 

Cleon. Indeed, my Eupbrofyne^ it will ; for fome Eftimate 
it at a greater, others at a lefs Quantity ; but the general 
Opinion is, that it amounts to about 25 Pounds Weight— > 
And that the whole pafles through the Heart ten Times 

B 3 in 
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in an Hour, or once in^ Minutes i and, of Courfe, ttitf 
Heart Beats [as we fayv) or produces a Pul/e in the Ar* 
teries, about itxty-fix Times in a Minute ; but the Pu^ 
veriis with the difierent Temperature and Health of Bo- 
dies, and is therefore efteemed bj Phyftcians, as zgtntral 
(if not the beji) Index of the latter. 

Eupbrof. So I find ; but pray, Cleonicus, why do you al- 
ways talk of a Pul/e in Arteries» but never mention any 
in the Veins ? 

Cleon. I need not tell you, my Euphrofym^ thatthere muft 
be a Pulfe in one, and none in the other, when you 
refle£l that the Coats of the Arteries are very elaftic, and 
that the Blood is forcibly propelled into the firft and largeft 
of them, in a very inequable Manner, in each Contradion 
of the left Ventricle of the Heart, which muft Produce a 
Tide of Flood, and a Tide of Ebb (as I may iky) in the 
Purple Torrent of that large Tube or pliant and elaftic 
Vend ; the Flood diftends and dilates the Artery, which 
:^ain contrafts at the Ebb; confequently an alternate 
Seating^ or a conftant Pul/e^ will enfoe in the larger Ar- • 
teries. 

Euphrof. I comprehend theRcafon of all you have faid, 
I believe, pretty well — but you fay in the (arger Arteries^ 
which feems to imply, ther^ is no Pulfe in the fmaller 
snes* 

Clion. I mean none in th^ leaft Degree ienfible ; for 
the Trunk of this great Arterv, both upwards and down- 
wards, is divided and fubdivioed into fo many lelfer J)i- 
viflons and Parts, each of which is again divaricated, and 
ramified to fuch an infinite Degree, it is eafy to conceive 
that as the Tide of Blood muft alfo be diminiihed pro- 
portionably iii each Subdiviiion of the Artery, it*s impulfe 
at length will be fo far diminiflied, as neither to be felt 
or feen in the Capillary Parts of the Artery, not even in 
a Microfcopic View, as I iball convince you ere long by 
an Experiment of the Circulation through one of the 
Toes of a Frog*s Foot ; where at the fame time you will 
obicrve that the Stream is uninterruptedly coj<tinucd 
round the End of the Toe in the fame Canal, but only 
recurved, and then becomes a Capillary Veiny which with 

the 
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Ae reft return the Blood to theHeart, in an uniform Stream, 
without any Pulfattoh. 

Eupbrof. You have placed this Affair o^the Circulation 
and rulfation in fo clear a Light, as to render it intelli- 
gible with Pleafure. — I fuppofe you have little more to 
add on this Head, Cleonicus i and I think it high Time 
you arc relieved. 

C3e§H, Only one Thing more, my Bupbr§fyni^ and I 
have done — pray look at this Specimen of the Inje^ion of 
ih$ Blood-Vehili in the Skin rftbe Foot of a deaiToutb^ and 
you will discover no Difference in the Capillary State of 
Jrieries and Feins. 

Eupbrof Good Heavens, CleonteuSj what do I fee ! 
fure this is a firange, yea, an aftooifhing View of the 
human Skin, indeed !-— Why, I can fcarce ftick die 
Point of a Needle between the CapiIIarie8.-^No wonder 
then, when I prick my Finger, a Drop of Blood will 
appear— We feem to be all Bk)od Veflels— What infinite 
WiCdom and Power appear I — ^How wonderfully are wv 
made ! 
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DIALOGUE H- 

The foregoing Series ef R£fl£ctions en the 
Animal Oeconomt continued ; Of Mastic a« 
TioN, Digestion^ Nutrition ; Of the Chyli, 
Gall, Blood, and other Fluids. 

Cleonicus. 

THE great Funftions of the Lungs and the Heart in 
the momentous Bufinefs of Animal Life^ we have 
already contemplated, my Eupbrefyno'y it now remains 
that we confider thofe of the Stomach and Glands, by 
which Digestion and Nutrition from the Aliments 
are procured, and proper Fluids fecerned and fupplied for 
that Purpofe* 

B 4 Buphrof 
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Eupbrif. I believe very few People, as well as myfel/V 
know what is meant by Animal Digefiion, or how it i» 
efieficd ; therefore I (hall give the utmoft Attention ta 
what you (hall fay on that SuhjtStyCledfiicus. 

CUott. I will endeavour to define, and reprefeht it in 
fuch Terms, as (hall make it very eafy to be underftood,— 
Know then, my Euphrofyne^ that Digestioiy confifis in 
the Reduftion of the Food or Aliments into verv fmall^ 
fine and fluid Parts, chiefly by the Adion of the Coats of 
the Stomachy the Humours therein contained, the Heat 
of the Body, -and ' the Fluids and Juices fecerned from 
•peculiar Glajids, brought thither to mix with the Fluid 
Aliments, and thus together they make what is called the 
Cbyli or milk-Uke Stdfjiana^ which then pailes out 

.of the St&macbj is abforbed by proper Veflels, to be 
further prepared for mixine and circulating; with the 
Bloody in order to fupply Nutriment to the (evefal Parts 
of the Body. 

' Eupbr9jm By the Account you give of Animal Digeftion, 
Cleonicus^ I mould think the Chewing of the Food in the 

J4.outh.is a neceflary Preparation thereto. 

Cleon. You are very right in that Thought, my Eu" 
phro/ym. Mastication, or chewing the Food, is the very 
firft Part of this great Procefs of Nature, and efTe^ied by 
the Agency of the Teeth ; of which fome are (harp •edged 
to cut the Aliments ; fome iharp- pointed, to pierce and pe- 

•iietrate the tougher Parts, and others have broad Surfaces, 
to grind them fuiEcicntly fmall for Deglutition^ or De- 
fcent into the Stomach by the Oefophagus. 

Euphrof. I further fuppofe, Clemicusy that the Facility 
of fwallowing our Food is not a little promoted by the 
Spittle mixing with it in Maftication. 

Clcon. In this Point alfo, my Euphrofyne^ you are happy 
in your Thought ; for what you fuppofe is no lefs than a 
moft indHpenfable Supply of Nature ; the Saliva^ or 
Spittle is not only neceflary to dilute and attenuate the 

"Aliments, whilft the Tongue turns and revolves them 

.about in the Mouth ^ bu^ it has a neceilary Part alfo in 
the Grand Operation of DigeJIion ; for thcfe Reafons it 
is copioufly fupplicd at the Time of Eating, by the Sa-- 
lival Glands^ placed in great Numbers about the interior 
Parts of the Mouth, and of divers Sorts. 

Euphrof. 
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Ewpbrvf. But fioce Nutrition is derived from the 
Aliments we take in, and they are diluted by the Saliva 
for paffing into the Stomach, how comes it to pafs, Cleo* 
mcusy that we have always occafion for fucb large Quan- 
tities of Liqumr while we are eating, fo that a Pint is but 
juft fufficient for the moft abftemious i 

Cli9H. That is on Account of diluting tbi Aliments fuf- 
fidently, as the Salvia is not one hundredth Part enough 
for that Purpofe ; for Digeftion is a Natural Concodion 
of the Aliments to bring them into Chyle; juft as you 
ufe a large Quantity of Water for concoaing for boiling) 
your Legs of Mutton over the Kitchen Fire, to render the 
Flefli fit for Maftication and Nouriihment. 

Eupbrof^ Why, you defcend to the Kitcbin CUonicuSy 
for Elucidations of Philofophy, that is bringing it home 
to our Sex indeed.-— 

Clion. You may think of culinary Pbilofopby as humbly 
as you pleafe, yet I can aflure you, that to explain all the 
natural Phaenomena which the Scene of the Kitchen af- 
fords, would prove a Taflc not lefs arduous, than the Ex- 
pofition of the Solar Sjflimvns to Sir Ifaac Newton. 

Eupbrof. Hey Day, CUonicus ! I fear if yoM make your- 
fdf too familiar with culinary Matters^ you'll fet all our 
Cnks to ftudying Philofophy ; and then inftead of dref- 
fing our Viands they will be Philofophizing upon them, 
fonooth, and fpoil them. — But let us afcend, to re-afliime 
our Subjed. — Pray, CUonicus^ how does this large Quan- 
tity of Fluids contribute fo eflentially to Digeflion ? 

CUon. The Particles of Fluids adl with vrry great Force 
the Powers of Attra^ion and Rtpulfion) upon the 
'arts of Solids, and thereby divide and attenuate them to 
a requ^fite Degree for mixing with -other Fluids and 
Juices, and to compleat the Cbylifications in the Sto* 
mach, 

Eupbrcf. From all you have faid hitherto, I think it is 
pretty eafy to fee the Caufe or Reafon of what we call 
HungiT and Tiirji^ CUonitus ; as One 1 take it, is the Na^ 
tural Call for Aliments, and the other for Lic^uors to re« 
folve them into Chyle, — 

Clion* I am glad to find, you have fo clear an Idea of 
thofe common but moft important JppctiUu^^And you are 

further 



(by 
Part 



so THE YOUNG GENTLEMAN 

further to underftandji my Euphrvfym^ that the cofrioai 
I^oghei we take at our Meals, do alfo contribute much 
to NutritUn^ for not only Osiober^znA Old-Hoci wi\l ine« 
tamorphoie the meagreft Mortal alive into a Plump and 
j$lfy 'Bacchus \ but to my certain Rnowledge, a Perfon may 
live upon Water only^ for more than a Wak* 

EuphrQJ\, That muft be hard Fare CZr^iVi^ii-^But after 
the Food is doely conco£ied in the Stomach, wUere then 
does it go ? 

CUcTin By the Contra£lion of the Coats of the Stomach 
it is propelled thro' the upper Orifice (called the Pybrus) 
into the Firft of the Intettines, (called the Duodenum) 
where it is Rill further diluted by the Gall and Bile 
(feparated from the BUod by the Liver) in one com- 
moa Du£k or Pipe, befides this, it is here Rill further 
attenuated by a fine Fluid, fecerned by the Sweet-Bread 
(or Pancreas) called the Pancreatic fuice ; by which, and 
the Bile, it is fufficiently fitted to enter the Orifices or very 
fine VelTels called Lactsals, which difcharge it into 
the veilcular Cells of the Glands, difperfed up and down 
the Mejentiry (or Crow^ as it is calleq in a Hog,) — From 
thefe Glands the Chyle is carried in a larger Sort ef Lac- 
teals, and poured into a Bag, called the Receptacle of the 
CbyUy ffomewhat larger than a walnut) — Into this Bag, 
open alio other extremely fine Vefiels called Lympba-Du^is^ 
and difcharge thereinto ^Lympha^ or Liquor clear as Wa«* 
ter. — The Chyle having received here its final Dilution, is 
conveyed by the TTwactc Du£f^ up, through the Cavity of 
the Breaft, to the Ichfubclavian Fein, and there difcharged 
to mix with the refluent Blood, as before related. — The 
fuperfluous folid Parts of the Food are by a wonderful 
Mechanifm and Periftaltic Motion of the inteftinal Tube 
urged forward for Difcharge by S^ool,i— The great Quan- 
tity of Fluids we drink, is carried by Branches from the 
Trunk of the Aorta to the Kidneys, from the Glands of 
which it is fecerned into the Bafon in the Middle of each ; 
and from thente by two flender Tubes called Ureters, it 
is carried to the bladder to be difcharged in Urine.— « 
Thcfe great Operations of Nature, with fome others, not 
unworthy your Notice, compleat the Jnimal Oeconomy. 

Eupbrof 
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EMpifr§f. Well, 'tis all Wonder, all Myfleiious, mi all 
Convidtoh to me ! How is it poffible there ftould be any 
fuch Monftrous Perverfion of the Rational Faculties m 
any Man, as to (lamp bim with the Charader of an AAe^ 
But pray proceed, CUonicusj to what remains that you thiiric 
may become a Woman to know. 

Cli$m^ You feem to have a ftrange Nodon that Know^ 
ledge is limited by a DiJltfUfion ofSfXy my Eupbrejym !-^ 
1 don't know that Erudition is more a Sin or fhame in 
fFgmenj than it is in Man. — And fatisfied I am, that the 
more z wife and virtuous Woman is verfed in the Ope« 
rations of Nature, the happier (he muft be.^ — 

Eufbr§f. A-done with your Nonfenfe, CUmncus^^-Af zxiy 
Thing of Importance Remains, be fo good as to let me 
know it. 

CUm. The mod ftupendous and incredible Part of the 
Ammal Oiconamy you have not yet been apprized of, my 
Eupbrofyne. — 1 mean, tnfenfibU Perfpiration. 

Eupbr§f. Indeed, I fliould have Thought, that tbr 
common Per fpi ration of our Bodies had been no foch won* 
deiful Matter, as you feem to reprefent it, CUoniois. 

CUm. Will you not think it wonderful, my Eupbrofynt^ 
when I tell you that it is thegreateft of all the Evacuations 
of the Animal Body, — yea, greater than all the Reft put 
together, by much. — 

Euphrcf. I cannot conceive which Way you can make 
dib out, Clemicus. 

Clemi. It is my Bufinefs now to inform you. Sifter.-^ 
You muft therefore know, that in the Skin there is an in- 
finite Number of what they call Miliary Glands^ which 
receive the Fine ferous Parts of the Blood from the Cit» 
pillary Arteries, and by proper Excretonr DuSs, difcbar^ 
it throufih the Pores of the Skin in a Manner, generally^ 
infenfible to us.— When this Matter very plentifully per- 
(pires, it becomes fenfible in Drops of Swiat^ — and when 
it is much diminiibed by partial Indraughts of cold Air, 
it makes the Diforder we ufually call a CokL 

Eupbrof. I fee Hiahb^ in a great Meafure, depends upon 
a free Pcrfpiration — but you have not yet fliewn me how 
the Learned cftimate the Quantity of it» 
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Clion. That T Ihall do next, mjEuphf9fyni. Saitnortui^ 
an Italian Phyfician, was the firn who contrived a Me-' 
thod for this Purpofe, which was by a Statical Chair , hang* 
ing at one End of a large Steelyard ; in this Chair he (at 
amd weighed himfelf acturately juft before and after Meals, 
and alfo his Evacuations by Stools and Urim ; and laftly, 
the Quantity of Perfpiration that went off in ftated In- 
tervals of Time, SUiptng and fFaking, — By this Means he 
found, that during a Night of Seven Hours Sleep, we 
Pcrfpire about Forty Ounces, or Two Pounds and a Half 
averd.— By the lai^er Evacuations Twenty Ounces— 
in the whole about lixty Ounces per Day. — He alfo fur- 
ther fays, that if a Man cat and drink Eisht Pounds per 
Day, Five Pound of it goes off bv infenfibie Perfpiration. 
—But that this is very unequable ; for but One Pound 
was Spent in Five Hours from the Meal-^from Five to 
Twelve, about Three Pound— from Twelve to the Six- 
teenth Hour, little more than Half a Pound. And many 
other curious Things you will find in perufingthat Authors 
Aphorifms relative to this Subject. 

Eupbrof* By what you have faid only, my Ideas of thefe 
Things are ereatly enlarged; — but, pray CUonicus^ can 
you fee in tne Microfcope the fine Pores in the Skin, 
through which this fubtle Fluid pcrfpires ? 

CUm. Indeed, my Euphrofym^ I never could fee them, 
though I have freauently endeavoured it, with a Micro- 
fcope that magnifies more than Three Thoufand Times^ 
and with much younger Eyes than Luuwenhoek^s^ who firfl 
pretended to fee them — however that you may judge and be 
fatisfied by trying the Experiment yourfelf, 1 have procured 
a fine Piece of the human Cutcilt for that Purpofe, and 
placed it under the Microfcope — there view it, Sifter. 

Euprof. I will, Cleonicus^ — I fee a beautiful Appearance 
of the Cuticle indeed, — it is extremely Tranfparent, but 
I fee nothing like Pores, or little holes, in any Part — ^I 
am pretty fure too, there are none, but what are too fmall 
to be feen, though fo very much magnified.-^ 

Clicn.lio you obferve any Thing like Scales upon this 
Piece of Scarf Skin^ my Eypbrofynef 

Euphrof. Scales, Cleenicus^ i'ure you are jocular, and 
want to make a CuJgeen of mc— ^no, I fee nothing like 

Scales^ 
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fttffef, and God forbid I (hould. — ^If I faw SaiUs^ I ihould 
liaidly diink myfelf a Human Citature — ScaUs I pray did 
you fee any yourfelf CUtmicus? 

Clnn. You feem quite alarmed, mv Eupbrofynej — but 
you need not; 'tis Poetry^ not Pbitofvpbyy that Meta« 
Borphofes People. — I can aflure you, I never faw the 
Semblance of a Scale in the Cvfioij though the above* 
Bamed Profeilbr of Nature's Arcana conftantly afierts 
there are fuch ; and he has feen them often, though with 
OUEjis^ and Glaiies of TifmaU magnifying P9w$r if com* 
nred with what you ufe. — ^The late mgenious Mr. Bakir 
MS given a Cut of thofe Scales as he found it, but nevier 
once fays be ever (aw them himfelf. 

Eupor^f. Well Clnnicm^ you have difpelled my Fears. 
—What I cannot fee with my own Eyes^ I will not fee 
with aibirs. — But to return to our proper Subjed, what 
odier great Parts of the Animal Otconomy remain to be 
cwifidered, CUmicusf 

CUw. 1 have already mentioned the Braik as thet 
Capital Organ of all Senfation, and from it the Nerves.all 
oriniate.'^l muft now farther cbferve to you, that the 
Brain is alfo the Seat or Refidence of the Mind Or Soul 
of the Animal. — That it is the Grand Empwimn of all 
Intelligence, and of all Ideas and Species of external Ob^ 
jcds prefented there by the Nerves. — Hence the Truth of 
the Axiom, thai nothing can ixift in ibi A£nd that was not 
frjl in the Smfis. 

Eufbr§f. If this be the Cafe Cleonieui^ how come we by 
atnc lieas ol jtngeisf Spirits^ Apparitions^ and Hobgoblins f 
Since thefe are not material OijtffSy and therefore cannot 
aflcA the Nerves by ContaA. 

CUon^ You come bv thefe Ideas, my Euphrofyne^ as you 
do by thoie of the Spiynxj the Dragon^ the Chimera, tccm 
diey are all Cbimorical^ manufaSured in the Mind by 
FiOTy Fancy^ and Imagination^ by a monftrous Connexion 
of the Ideas derived from r«d ObjeAs ; thus by the ridi- 
culous Addition of ff^ngs to the Human Form, we create 
an AngiL-^A dead Corpje, we Drefs in a SaUi Sbroudy and 
thus make Margarefs grijley Gi^.— All our Notions of 
Limbo, Hell, the Devil and all his Works, are fabricated 
)P Ih^ iame ManncL^-Ajid when wc cpUc^ the Ideas of 

all 
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^ tlm meflitri'//'nufrx and Perfedrpos into Que, we fbi 
^6iiitU^.orlnaag^ofDBiTy itreIf.~But Fi£fion\% t 
Province of Poetry ; too often pra&ifed by ♦♦♦♦♦♦♦^ h 
ipever^ /rM PHiLOSopiiy. 

. Enphr$f^ I think thefe are what you told me Tome Tin 
ago were Mitapbyjkal Suk/giBSi. or above Nature, coni 
cpiently, above my Gbraprehenfion r but^ pray Cleonitu 
ktbere ahy other Part of the Animal Fabric yet. to be coi 
fidered? 

CUoftm. 'Tis a very difficult Matter to find any Endt 
thefe important Speculations, my Eupbro/yne ; The A£nk 
VfilhKyGbnds wUcb fecern the Mii/lc in the Breads^ € 
Nouriihing the Infant young.-^ThoTe appropriated A 
the CfiwA$uadiH of the. Spiciest — Th^ Lachrymal Gtgm 
which fepafatd the Tiors. — Mttfcular Motion little un 
derfteodb-— The Component Parts of the Flejhj Bdnh 
j%iif, 2cc*. arc; all SubfeiSs of Importance though ver 
imperfeftly known. — One Particular however will entertaii 
y%\A iit-the^Mid'ofcope at letfure Hours,, vis. the curiou 
CH^^fi^^W ^'foilrr. contained m the different Humoul:' 
ef tl^ Body, hj evaporating a Drop of them on: Glaf^ 
and- placing- the Remainder under -the Microfcope.— «] 
Aall nowgtyeyouiaft Experiment of this^Kind in a Drof 
of the^lf»eeitf //^m^ttrof the£ye.?-*-Behold.it my Et^broi 

SMprof. A beautiftil Sighi^ indeed! What feathered 
and Fern<-leaved Figures are there, and hoifer infinitel| 
numerous ! HoW would the QuebH of Sh£Ba have been 
tranfported with fuch pleafing $i)^ts^and what would Am 
IM»t have given for a.MiC!rofcope,h8d.(he knoiyn its ufe ? 

CUon. I knew you'd be delighted- with the View.— -* 
You will fte the famein the Viticous Humour in z Tear, 
apd Ia a Dr^p at the No&, in the iaiSma^ the Sweat, and 
»U other fliiidaand Juices of the Bo^y. — Sut our Timf 
ip. e^pifed^ fey for the^jpiefeot, a£tu my Eupbrofym. . 

^ PIALOGUB 
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DIALOGUE iir. 

Of the Kinds and SpEcits ef Ajtimais; 
4ficrt Survey <?/Quadrufes; Of Mon- 
KiBSj ty/ife^ Elephant, ^wrfRniKocEitos. 

Ettfhrojyntr 

AFTER we had fuiiihed our ]aft .Difcourfe on the 
Animdl Oicmmiy^ yoix told mc GhonicuSy mjrnext 
Entertainment would confift in 9 (hort Stirtet of th^ 
K1KD8 aind Species of Aoimals, and in particular, the 
Nature, and Piflferences oMcrvable in ^uadrupHkt from 
what we find in the Human Fraioe^ 

CUon. That is my prefent Purpolev foj B^phrgfim ^ and 
J think it ^ill be very apropos to prelude mv ReH^ons on 
this Subject, by thofe famous Lines oT Virgii, defcri- 
bing the Origin ofthf tP^orld^ and all crkfUd^ Beings in it. 

KnowfirJI that Heaven and Earth* s- compared Fretme^ 

And Rowing fTattrSy anfthejiarrj Ftame 

And both the radiant Lights^ one common Scul 

Infpires anel feeds y and animates fhe whale. 

This affive Mhd inftt/ed through aU' t^Space^ ♦ 

Vnitf^ and mingles with the mighty Mofs. 

fknce Mtnand Beajh the Breath of Life obtain^ 

And Birds of Air-^ and Monfiers of the Misting 

The ether iid Vizour is in all the fame ^ 

Akd every Smisfiltd with eqntsl flamei 

Euphrof I am charmed with a^l fuch Puflages I m«t 
witkin V irgi], but with none nsorethan this, which feem^ 
to be a Poetical Epitoipe of the Mofiiic Account of t4)e 
Creahon.-— But plrafe to proceed, Cietmicus. 

Cleon. Some Naturaltfts mike three general Kinds of 
Animals, viz. (i.) Thofe which are the proper Inhabi- 
tants of the Enrtby as Man^ ^admpedesy InfeSfSy and 
Reptiles. (2.) Thofe whofe proper Element is the Air^ 
as Bfrebj and the winged Ttribe of every Defcriptioo. 
^.3.) The A|)imals which liyc \tk If^atery as Fijbes of innu- 
merable 
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menble Species ; and other Animals^ and AmmakuUs a 
many. 

Eupbrof. I obferve you have gircn the Preference to 
Man, and certainly with Juftice, fince Nature his done 
the (ame, making nim Ltrd ovtr all the Cnatsan, 

CUotL It is true, my Euphrofyne^ and you may with as 

Sod Reafon (if not better) think vourfelf Lady wer all tin 
jaUoHi but notwithftanding tnis boafted Dignity of 
Human Nature, if you were to fee but a Spider on your 
Bofom, how would you be terrified at fo contemptible an 
Animal? 

Eupbtcf. You almoft make me (hudder at the mention 
c{\tjCU$nieusi — I remember in Baker's r/niv/iy^, at the 
Sight of a Tyger, 7i# Monarcbfies. — And the witty Gay, 
(mv favorite Audior) had .almoft forfeited my Efteem, by 
maling a Flea of more Importance than Man, becau^ 
Ik fed upon him«»— Says Man 



/)fwbat vafi Cmfiqugnu am II 



N^ cftbi Impwtanci you Jufpgfi^ 
Ripbis tbe Flea ttpon bis Nofij 
Creatid only for our Nudy 
Thai more important Fleas mayfui. 

CUon, And yet perhaps, my Euphrofym^ you may think 
the Dignity ot Man has never been (o much degraded as 
by Dr. Litmaus^ who claiTes Maniind with ASnkiis^ or 
nukes Men to be the firft Species of the Monkey Kind.f^^ 
And v^t this Msui was reckoned the JSfailapsus of the pre- 
fent A2C. 

Eup%ro/. Why truly,. Cl^onlcHSj this Do£hine is very 
humiliating; — ftrange, that Mankind (hould have fub- 
^fted fo many Ages to be niade mer^ M/inkits of at laft ! 

CUon, Yqu make a very juft Stridure on fuch a bold 
Aflertion, mv E'^brofifno.^^ittj it is probable, there may 
be a mater Affinitv.between the Nature, Form, and Parts 
of a Alan and a Monkey (of the moft perfed Sort) than you 
could wifh to beconvinced of.— For Inflance,The Our a no* 
GuTAN« is an Ape of a fuperipr Clafs— Jias no Tail — 
walks ereSf on its hinder Feet — its Face hare — it$ Forehead^ 
gjes^ No/e^ Chin^ iic. greatly refcmbling the human Forni 
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It has upper and lower £ff-&£r^-and Eye-lajbes upon 
both — the fore Part of its Body auite naked^hv^t bmrj 
behind— the Ears fxa£t\j like a Man's — the fore Feet 
have Fimgirsznd NaibWkt the human— the hind feet have 
Tois and Naib the fame — ^the Belly and Navd^ human— 
a Skihton quite the fame with that of a Child three or 
four Years old— and in its adions fo fimilar to our own, 
that it is quite aftonifhing to obferve them.— 

Etitbr§r. Pray, CUontcusj have any of theft ftrange 
Mmbiy^Afen been ever brought to England ? 

CliM. Yes, my Eupbr§fync^ fcveral j about Forty Years 
ago an Ourang Outtmg or Chimpanzie^ was (hewn publicly 
in London. — This Creature was near Three Feet high- 
walked upright abput the Room — was cloathed in a Toofe 
Gown — had a Walking Stick in its Right Haod^-^^md 
with its left, would take of its Cap, and make a Bow to 
the Company — it would alfo take a Bafon of Milk off the 
Table, and refpeSfully drink to them-^it would uncover 
any Part of the Body when bid — and when it flept, would 
lay its Head on the Bolder, and cover ttfelf with the Bed* 
Cloaths — it died^ and was differed by Dr. Tyfan — and its 
ikeUtkHy perfedly buman^ is now in the Britijh Mufaum. 

Eupbrof. Upon my Word, Cleonicus^ I am ftartled at 
what you relate — I know not what to make of myfelf* — 
An Api^ a BahooHy a Monkey^ at laft !— Oh my Stars ! 

CUw. Nay, don't be out of Conceit of yourlelf, and 
make worfe of the Matter than it is, my Euphrofym ; we 
are neidier Baboons nor Monkeys^ for they have all TW/r, 
and we have none. — ^The Accounts of Pygmies and Satyrs 
amongft the Antients, undoubtedly arofe from the Jpl/b 
Tribe now mentioned. — It was not many Years ago, that 
a Pjgtay^ or Dwarf Man^ was ihewn nere ; a Native of 
Wales, about three Feet high, — ^who attained to an adult 
State or Manhood, at about eight Years of Age—erew 
•ilif and gren headed at twelve. — His Face of an Apijh Formy 
and fxMoi Wrinkles — but had all the Faculties of the Hu- 
man Mind. — On the other Hand, I have feen a Man 
fo teJlj and bis Wxkfojhorty that when he ftood aftride, (he 
could walk upriebt between his Legs. But this Giant is 
much exceeded by others we read of. 
Vol. III. C Euphrof^ 
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Euphrof, A ftran|rc Contraft indeed ! I had never bccif 
iifed to confider oapfelvea sis fuch an odd Medley of Albr-* 
fals. — I ufcd to think it ^ Compliment, which topie madc^ 
to Sir J. Newton in making him a Cilf/lialJfe, in thefc 
ib much celebrated Verfes. 

Superior Beings when of late they Jaw 
A Mortal Man unfold al{ Natures LaWy 
Admired JuA Wijdom in a human Shape^ 
Jodjbewed a Newton ai wsjbew (m A^n* 

But I did act know, till now, that he really was an^pe^— 

Cleon. 1 find you are not a little deranged, my Euphro^ 
hne^ by Linnaus's Metamorphofing Mankind into Mon- 
Keys. — ^W^ will, therefore, now advert to another Species 
ef'^adrupedesj which will prove a more agreeable Sub- 
eflt, and in the higheft Degree excite your Admiration ; 
[ mean the Elephant. 

Euphrof, I have heard of fuch a wonderful Creature 
Qftcn, but never faw one ; have you Cteonicm ? 

CUon* Yes, my Euphrofyne^ about twenty Years 
,agQ. — There is fcarce ai\y Thing in this Animal, bu^t 
what is peculiarly amazing: As (i.) His enormous Si^e 
or Biilk. (2.) His wonderful Proboscis, or Truni^, 
( J.) His prodigious Tusks, or Teeth. (4.) The Manner 
or the Females fuckUng her Young* f 5') 'he unparalleled 
Strength of this' Creature ; and (6.) Its great Docility and 
Tra^ability. 

Buphrof Pray Ckonieus^ is not this the largeft Quadrupcde 
m the frorld? I ihould conclude fo by what yon fay of 
his Size. 

deon. It is, my Euphrofyne^ the largeft of all others ; 
being fifteen Feet high, wlien full grown ; and fome write 
of Elephants from fifteen to twenty Feet high. — Thd 
Length of the Body is not fo great in Proportion. — rThc 
Skin i? without Hair, full of Scratches^ and Scars, — lu Tail 
has a Tuft of Hair at the End, as thick as Hog*s Briftlcs. 
— The Ears are large, and hang down. — The Eyes arc 
fmall for his Bulk. — The Body is round and full — and the 
Back rifes in a Sort of Arch. 

Euphrof. But you fay nothing of his Snptft^ Ckonicus. ' 

Cleon. This is nothing more nor lefs than his llupendioAs 
Trunk, which runs out from his Head to the Length of 

fi:c 
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faorfevAi'Fect, and <Sm be contraffedl to one.-rrt Tefleni 
gndualiy to the Eria^whert it has two Holes or Noftrill^ 
—this TnWc confifts of a fibrous flcflijr Subftance with 
Rings and Ligaments TOQnd it, by ^hicn it can be move^ 
and tarncrf e^ery Way-^-With this Trunk, by Help oTk 
pointed Qriffleat the End^ he take^any Thing from this 
Ground, and carries it to his Mouth— his Food is Gfaft, 
Herbage, Grain, Flcfli, and almoft every Thing thfc 
Eartb produces — with this Trunk he ftfikes with incre^' 
dtbte Force ; will GraTp.a Man, and throw him up iitit6 
the Air, &c. 

Euphrof, Well, thefe Feats are as wonderful as th6 
Creature by which they are perfofmed. — But what 
Sort of Tteth has this Prodigy of Nature, tiUonlcus ? 

Cleon. It has no Fon-Teithy but very large and ftrong 
Grinders y near twojnches fquarc each. — But its two Canim 
Teeth or TusKs," are a Prodigy of Prodigies. — They 
grow to the Length of feven or eight Feet— and weigh 
upwards of one hundred and fifty rouhds each.— Their 
Subftance is commonly called /o^ry— You have feen them 
fland at the Shops of Ivory Turn/rs in the City, my 
Euphrofyne. 

Ephrof. I have, deorAcuSj many Time, but I ufed to 
think they were the H^nT of fome large Out-landifli 
Animal.— ^How can the Creature poffilny move with 
fuch a Weight upon it's Head ! 

Qeon, By a ftrength eauall y wonderful.— But a fourth 
Peculiarity 'in this Quadrupede, my Rftphrofine^ which I 
mentioned to you, is the Mode of the Female* s fuckUngijer 
y^Mngy which is this.— The Udder is placed forward upon 
the Body, nearly between the two Fore-Legs. — ^Then 
turning her Trunk to the Teats, (he fucks out the Milk^ 
Mid ftlls therewith the two long Canals contained in it. — 
After this (he turns her Snout to the Young, arid pours 
die Milk into its Mouth. 

Buphrof. A iingtilar Method of Sucklings indeed !— 
You alfo mentioned the Strength of the Elephant, as very 
extraordinary, Clemctes, 

C/eofi. This you wiil not wonder at, my Euphrofyne^ 
when you fee his Skeleton^ and contemplate the enormous 
S.te of hfs Bone$.— The Emperors of the Eaftern World 

C 2 place 
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place pompous Pageants upon their Backs, and Ride fit 
the Dioft lofty State^ furrounded and attended by their 
Grandees, on Hundreds of others, richly caparifoned 
and ornamented.-^They are Mo ufcd to carry a Sort of 
Cqfili on their Backs, in Time of War, with feveral Mi* 
litary Men in it. — Alfo for I^afts, and Burthen of fuch 
Weight as no other Animal is competent to— They 
liave been ufed as Executioners of Milefaflors, and Cap- 
tives, by treading upon them with all their Weight, and 
throwing them aloft in the Air with their Tntnks.-i« 
^Their bagacity. Docility, and Tradability, is almoft 
incredible in Hiftory, in regard to Military DifcipUne zni, 
the Arts of War*, — ^1 cannot give you a better Idea of this 
wondrous Animal than what the facetious Gay has pre- 
fented you with in thefe Lines*. 

« 

Who doubts that Elephants are found 
For Science and for Senfe renowned? 
BoRRi Records their Strength ofPartSy 
Extent of Thought^ and Skill intArU ; 
How they perform the Laws Decrees 
Andfave the State the Hangman^ s Feesy 
And how hy travel^ underfiand 
The Language of another Lamtt^ 
Let thofe woo quefiion this Report^ 
To Pliny's ancient Page Refort. 

Euphrof Wellf^Cleonicus^ mvCurioluy you have mofi 
agceeably fatisiied, with regard to the Elephant. — I have 
heard of another extraordinary Creature, called the 
Rhinoceros, what Account can you give me of that 
Quadrupede ? 

Cleon. I have leen one of them alfo ; they are of a huge 
Size, almoft as big as an Elephant, but their Lees not fo 
long in Proportion — It has a thick ftrong Hide, with 
Plaits which fold over one another, like a Coat of Mail, 
and fo hard, as to be almoft impenetrable.-— It goes for- 
wards with great Strength and Speed, but turns nde-ways 
very fl >wly. — It has a Head fomewhat like that of a Hog, 
but longer, after the Rate,— But 't's moft diftinguiihing 
Character, is a large ftrong folid Hern upcn its Snout ; by 

which 
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ivliicb it plucks up the Roots of Plants* Shrubs* and 
Trufy for Food. — By this Horn it can goad the Elephant* 
and kill him ; alfo that it can therewith tofs a fflld Bull 
into the Air, — ^Their native Climate is in or near the 
Torrid Ttwm^ in all Eaftern Countries. — The Flefh of this 
Beaft is efteemed a greatDainty by the Dutch at the Capg 
rftsMd Hope. — In Abjjfmia^ they ufe them to Work, as we 
do Oxen — then kill and eat them. — But after aJl De- 
ftription* my Eupbrofyne^ you will get the beft Images of 
Chefe enormous CreatureSj by Viewing their Forms in a 
Copper Plate Print. 



DIALOGUE IV. 

f5fe Survey cf Quadrupedes conSinnedi Of the 
Buffalo* Camel, Phomedart, Lion, Ti- 
ger, l^EOPARD, Lynx, Hv/pNAf Bear, Wolf, 

Ckonicus. 
TN purfuilig our Survey of Quadrupedes, according to 
^ their Shus^ we ihall find, my Euphrofyne^ the next 
which occur will be the BuffaU^ ^h^ Bm^ the Comely and 
^Dr/nmdarj. 

Eupbrof. And pray what is tjiat you i:all a Buffalo^ 
CUomeus 9 

Cleon. Itisof the Bull- Kind, but a little larger than a 
common Ox^-of a very wild and terrible Aiped, from 
its large Head^ very broad Forehead, and nerce Wall 
Eyes — long, broad, Mid pendant Ears — ^(hort, but very 
firone Horns— extremely thick and deep in the Neck, 
SbouTders, and Breaft — their Milk is excellent— When 
Earned, they ufe them to carry Burthens^ to draWy Sec. — 
And of their Hides is made that moft uieful Sort of Lea-- 
iher, called Buff Skin. 

Eupbrof* I thank you, Cleonicus^ for your Information 
concerning this horrible Creature. — Pfeafe next to ac- 
quaint me a little with the Nature of Camels and Dro^* 
medaries. 

C 3 Cleon. 
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CJnn. The Cancel differs but little from a DromedaiTf 
exceptingthat the Camel has bqt sne Bumb upoo its Back, 
^tii the Dromedary has t^^o. — I have feeii both', my Eu^ 
phrofyne. — ^They are about the Size and Height of 9 
|Ior^ — rather longer in the Body ; — the Neck alTo^longer, 
dnd bowed down, — -then rifmg again with the Head in a 
Horizdiital Pofition— is Cloven-tHted^ like a|i Qx^-rnnd 
Iii$ Body is covered with a fine Fur or Hair. 
' Euphrof, It is this Animal I find by wh^t you fay, Gi^ 
filcus^ that I am obliged to, for thole fine Hair-Pendkt 
t^ith which I colour my Landfcapes and Perfpe6^ivc Prints. 

Clean. It is fo, my Euphrofyne ; but the great and fpe-r 
cial Purpofe of Providence in the Creation of this. Sort of 
Animal, was to accommodate the Inhabitants of the Torrid 
2one with a proper Beaft of Burtbgn of t peculiar Form 
of Body, great Strength of Parts, and patient of Hunger 
and 7T?irJi to an amazing Degree ; b^ thefe Qualities th^ 
are fitted to trayerfe the extenfive Sandy Defarts of AJta 
cn^Jlffua^ which no other Beails could do« Hence they 
are employed by Merchants, in large Compam'es called 
CaravanSj to tranfport their M'erchandife from BoJJira to 
Bagdat^ and from thence to the Ports of the Levant. 
They are alfo employed, in great Numbef s, in the Pi!-? 
grlmages of the^Chriftiansfrom Al^p to Jerufalem ; and 
hy the Mahomedans,, to Mt^ca^ the City ot their Pr$pbet. 

Euphrof. Pray what Weight may they be able lo carry, 
ClionicMS? 

Cleon: The flronger Sort will carry from fix to eight 
Hundred Weight, the weaker in general from five to fix 
Hundredweight. And fp competent arc they for fuch 
journeying, that they will travel eighty^ ninety, or a 
hundred Miles a Day, when, there is a Necefiity for it. 

Euphrof But pray, Cleonicus^ how do they get Prov 
vifion in thofe long and lonefome Defarts ? 

Clion, You know, my E^phrofyniy that to Qmnipo« 
tence, nothing is impoifible. It has fupplied this Crea- 
ture with no lefs than four Stomachs, one of which was 
f^und by the Par'tftan Anatomi/ls to contain diirty Cavi- 
ties like Sacks, placed between two Membranes, wb.tcl^ 
induced them to think they were; the Refervatories where 
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Pliny faidi, that Camels do a long Time keep the Water^ 
which they drink in great abundance — to fupply the want 
thereof in the dly Defarts, &c. — As to Food, thejr carry 
out much with tnem, and the Camels browfe the Shrubs^ 
when they can find any, as they go along the Defarts.—- 
There are other Sorts of Camels in other Countries^ 
which have no fiunch on their Backs^ as no fiich /vaft 
fiurthens or Travel is required of them. / 

Eupbrof. Well, Clionicusj you have given me ^moft 
(ptisfiidory Account of the Cmmel^ pray what Species of 
Quadrupedes come next I 

CJiOH. LtMij Ty^ers^ Leopards^ and Bean^ my Euphro^ 
fjnt ^ to which we naay add the Panther and the Lynx^ 
for they arc all of the Cai-ilnd^ having Whiikers^ and arc 
Hare-liped^ except the Bear. — They are all Beail^ of 
Prey; ef. prodigious Strength, Teeth, and Claws,— 
fcrce and Ferocious in the Higheft Degree. — The Af- 
{jed and Face of a Lion befpeaks Majejffy and Superio* 
ty ^ and he is always reputed the King of Quadrupedes— - 
h'is Prey, generally, confifts of the largefltSorts of Ani- 
mals, as Buffalo" Sy Oxeuy Horfes^ &c. — They are very Nu- 
merous in jifiay and Mrica^ but none \n Athtrica^'-^ 
near the Cape of Goed Hope^ is a large Trail called the 
hond cf ibt Lions i and fo ftrong are they, that in the 
Vear 1707, one of them carried off an Ox of a moderate 
Sice, over a Wall of a confiderable Height. — Biit this 
Creature is no Stranger in England, fince you may fee it 
whenever you pleafe at the Tower. 

EuphroJ. I know they are there, Cte^icuSy .and I {hall 
one Day or other, beg of you to accompany me thither, 
to fee the formidable Sovereign. I fuppofe there are 
alio rooft Wild Beads you mention, as Tigersj Let* 
fardsy ice. 

Cieon, There are many Sorts of Jf^ild Creatures my 
Eypbrojynej which you may fee without Fear.— And 
what will excite your Wonder, is, that the Lion has with 
him a little favourite Dog in his Den, which would not be 

3alf a Mouthful for him in the Foreft. — You will there 
fo fee thofe Gigantic Cats, called Tigers^ Leopards^ 
4^«^— And wb<^n the Keeper feeds them, you will obferve 

C 4 with 
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vith iwhat Ferocity aqdVoracioufnefs thqrfaill upon theif 
Food anid devour it. — 

Ettpbrtf. I Ajppofe in a like Manner, that my prettjr 
7ihb win fometimes furioufly Spring upon, and feize the 
unwary Moufe.^^DMt^ pray CUtmcuSy did you ever hear p( 
lead of a T^rioijbell Leipard or Tygi ri 

Clan. I never did, xny Euphrof\fie \ viot ytk of zTahkf 
coloured Tieer ; for though fome Tigers are ftreaked with| 
Slac^ and White, yet it is not in the Manner of Tabby ; 
and in general they are very irregularly Spotted with 
Black and White, but no Yellow to make a Tortoifefltell 
Colour.-— The Liopard is remarkable for his beautiful 
r§und Sp0U^ and is lefs than the Tigtr. — I (hall give yoi^ 
in Infiance of the prodigious Strength of a large Tiger.*--- 
A poor Peafant in the Eajl-lndtti had a Buffalo fallen 
into a Bog, and while he went to his Neighbours for 
AAftance to get him out, there came a large Tiger that 
faved them that Trouble, for he drew him out by his 
ftwti Dexterity and Strength ; and when he had done, 
threw him over his Shoulder, as a Fox does^a Goofe, 
and was carrying him away, with his Feet upwards to 
his Den. However, as foon as he faw the People, he let 
it fall and ran away. But he had killed the BMiFalo, and 
fucked his Blood. 

Euphrof. Wonderful Strength indeed ! Well may a 
Man flie at the Sight of fuch a horrible Creature !— ^ 
But pray Cleonuusy what is that Beaft called the Lynx f 

Clean. It is of the Cat-kind, and much like a Tiger, 
^nly lefs, being about twenty Inches high, and twenty- 
four in Length-^it is a very fierce and voracious Animal, 
and quick ft^hted to z Proverb. — It is very happy for Man«r 
kind, that all thefe dreadful Beafts of Prey, are themfelves 
extremely aiFraid of Fire ; and fly from it howling and 
roaring in a terrible Manner. 

Euphrof. You have largely expatiated on the Cat^kind 
of Savage Beads, pray which do you reckon of the Dog^ 
kind,Cleomcu5? 

Clion. Of thefe the principal are the Hyana^ Bears^ 
WohiSt and Foxe$ — The Hyana is a fierce and furious 
Creature, attacks Elks, Does, Dogs, Men, and all other 
ilnimals it meets with — it is ibmcwhat bigger than ^ 

Wolf— 
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Wolf— has a frightful AfpeiEl — both the Hyana and Ljn» 
are Natives of cold Cquntries, as Siberia^ Kuffta^ Norwajf^ 
&c. — They are fometiines brought to England among 
other wild Btafti for a Show. 

Eutijfof, I iliQuld never have Courage enough to fee 
fuch Shows QUoniais ; but I have feen that ill-favouiei 
Creature the BeoTj led about the Streets in a Chsdn--^ 
it Ihewe^ Tricks, walked upright upon its hind Legs, 
and in that Pofture danced about } dimed up a Sign* 
Poft, with other antic Geftures. 

Ceort, This wa^a Bear that had been tamed, and 
trained up to fliew pranks for Diverfion ; and was a 
Proof of the great Docility of thefe Animals. — But ia 
Laplafuiy Grunland^ Sic, were thev are wild, they attack 
a Man, hug him with their fore Paws againft their Breaft 
till they fqueeze him to Death, then devour him«T— The 
Bears in Greenland are very large and White.-^Thejr 
are faid to Sleep the mod Part of the Winter in Mofly 
Beds they make in deep Holes of the Rocks, and bide 
the Entrance with Branches and Boughs of Trees. 

Eupbr$f. 1 believe I have never feen a Wolf CUmcm^ 
pray what fized Animal is it ?^ I have heard of it often as 
a very ravenous Creature. 

Cleon. It is ^ Be aft of Prey found in all Parts of the 
World — the Sfze of a large Dog — he is fo very voracious 
that he eats the Fle(h with the ^kin. Hair, Bones, and all 
together.— His Prey is every living Creature that falls in 
his Way, from the youn^ Tiger to the Dorrooufe, but 
tame Cattle is the chiefeft Part of his Food. — ^He is a 
very cunning Animal — is fometimes tamed when taken 
young, and will then aflbciate with Dogs — and lye b^ 
his Mafter as they do — it is faid to live thirteen or four- 
teen Years — his natural Voice is a horrible Howling-^ 
his Eyes emit a frightful Glare in the Night — and is the 
greatcft Nuifance in every Country but England^ from 
whence they have been expelled for Ages paft. 

Eupbrof. 1 am glad of that, Cleonicus^ as I fliould never 
imve any Comfort if Hived in a Country abounding with 
Wolves.— But fay, have we no Beaft of Prey in Eng- 
land? 
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• Cleon. Oh, yes. many my Euprofyni ; to wit, tlje Fox^ 
the Piile Caty the fP^ea/eC the Stoat, ict. of lefs note — but 
in rcfpeft of thcfe, your Lambs, your Poultry, your 
Eggs, &c. arc in much more dsinger than yourfelfl 

ttiphrgf, Thefe are but petty Felons, CUonkus^ and 
ftldom ftrikc Terror but into Lambs, Geefe and Chickens 5 
they rob ourH^foofts, 'tis true, and fuck our Ei 
but I can forgive- them all that, while they do not su 
ourfelves ;— they muft live as well as we. 

Cleon. I am pleafed with your Humanity, my Eu^ 
ffhr0fyni\ but why then do you fet Gins and Traps to 
cAteh and deftroy them ? 

Buphrof. Nature has made it neccflarv, left we fhould 
ht <)ver-ruri with them, and fo deprived of thefe dainty 
Viands ourfelves.^-There Is another little mifchievous 
Animal, you call the H^dge-Hogy which, the Maids fay^ 
Very often fucks the Cows, as they lie on the Ground in 
the Field ; if fo. they muft be reckoned Beafts of Prey, 
and fubdued, elfe they would Toon ruin our Dairi^s^ and 
we fhould have neither Milk, Butter nor Chiffe. 

' CUon. What your Dairy-Maids tell you, is Faft, my 
Etrphr9fjne. -^Hut this Animal is very rare ; and it is io 
well guarded by Nature againft all dangef a£»d attack by 
fliarp pointed Prickles all over the Body (except the Belly 
and Leg^) that a Dog will be half a Day with a Bloody 
Nofe in Deftroyine one of them ; for they roll themfelve9 
up as round as a Cricket Ball, and till by long Baiting, 
they are obliged to expand themfelves, they cannot be 
killed.— One of thofe curiotis Creatures 1 (hall (hew 
you ere long, and though it be only the Skin Jiuffed^ it 
will appear as natural as the Life*— But you know bur 
Appointment,' my Euphrofynty and the Carriage is now at 
the Door, fb what remains of this Slibje<5^ we will A^hx 
to a future leifure Hour. 
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DIALOGUE V. 

tU Survey cf ^fadrupedes concluded. Of the 
HoRSE» the Ass, the Ox, the Stag^ the Rbih- 
Deer^ /i^MusK-DfiER, CiTBT Cat, Beaver^ 
Dog, Cat, Ermine, Sab;..^, Moi;s£, ^c^ 

Cf09UUUSm 

Ifesiv fuch a tedious ^Jarratian upon Brttifli SubjcAs 
. will tire your Patience my Enfhroffm ; but it is fo 
prolific a Field of Natural Phifofopby, that ) cannot well 
aroid Prolixity. 

Ziiper^f. I wiih and hope you may not tire yourfelf 
firfi, CZwjuotf.— When you find me weary in contem<^ 
plating the wonders of Nature, you may think me no 
longer a rational Being— Such Texti^ and fuch 8irmon$ 
wiliaJmit of no yawning but in thofe who were never 
deTigned for thin)cing.«^Therefore pleafe to proceed, and 
I Hiall be all attention, 

CUon. Vou animate my Endeavours much my Eupbr^ 
jyu ;— -you may perhaps wonder that 1 have not yet faid 
^y thing of our own Country, of the more confpicuous 
and noUe. Sort of Beafi— but you will recoUeA that we 
began with B^ajlt rfPrey^ and we w^Inow conclude with 
91 few RefietS^ions on thofe who are in the moft eminent 
Degree the Bcnefa^ors of Mankind. — I begin with the 
HoR^s, which is the moft noble, generous, docile, ftately 
Creature in the World, and adds more to the Imperial 
Pignicy suid Pomp, than the Diadem itfelf.— What can 
compare to the Prancing Steed, richly caparifoned, 
trained to War, foaming in the Field of Battle, and 
ndhing on the ^oe ?-T<-Tbe Eaftern Monarch mounted 
on the ftately Horfe, is viewed in the higheft Pitch of 
Glory ! So univerfally ufeful is this Quadrupede, that it 
h^s been indulged to every Nation on Earth.— Nay, fo 
great are the very mental Faculties of this Anknal that 
they exceed, iri fome Refoefts, anv thing in the Human 
kiiid ^ for Inftance, if a Man walks out twenty or thirty 

Miles 
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Miles, over Heaths, Commons^ Forefts^ Hills, &c, va^ 
rioully inteifeAed with CroTs Roads, and returns again 
in the dark Night, it is a Hundred to One but be loofes 
his Way % but if he is on Horfe-back, he has nothing^ to 
fear, for die Horfe will, if you give him the Reins, in« 
fallibly return by the fame Way he went out, though he 
h^4 pever been that Way before* 

Etifbref Pnnr, CUonicus^ does he this by lnfiin&^ or 
fcy a Faculty ox feting In tbe Dark f 

Clion. InftinSf is a Sort of Occult Quality, my E^bro* 
Jyni ; every thing an Animal does, is done by tne rowec 
of the Senfes, or Faculties of the Mind. Now the latter 
muft bethe Cafe with the Horfe, who can difcern no more 
dian his Rider in the Dark, that I know of.-*The Cat 
is the only Creature celebrated for that FacuIty-<«-Pufs is 
as certain of her Prcjr by Night as by Day. — Not even 
the Lynx itfelf can vie with her in this Refped — I will 
not affirm a Cat can fee without any Light, for there is no 
$$tal Darknefs known to try the Experiments withal. 

Euphr$f. I have often wondered at the Ferocity of this 
little tame domeftic Tiger in feizing on the poor pil- 
fering Moufe, — Alas, how yrrciched the State of Rats and 
Mictj who ever live in fear of their Lives ! and produce 
no Benefit to Mankind.— Why then were they made, 
Clipnicut f 

Cleon. Indeed my ^pbr§/yniy fuch (^eries are more 
than 1 can anfwer. — But you do not alk the Reafop why 
the Ox the Cow^ the Shapy or the Goat were made.— -You 
know the Roa/i Beef of Old England — your Dairies of 
Milk, Butter, and Cheefe Curd— -and the Comforts of 
IFeoUn Cloathing are Reafons enough of their Exiftence,— 
befides the Ox is a Beafi of Labor ^ and defigned for the Yokct 
and as fuch has been ufed by all Countries and in all 
Ages. — Even the Aft itfelf, contemptible as it is, is a 
Bead of Burthen, and of great Benefit to the Poor by its 
labor, — As alfo the Rich, by its Milk, to nouriih them 
in a Decline. 

Ekphrof. Why, in regard to Food, Cleonicus^ Nature 
feems very indulgent, even to fatiating the Voluptuous— 
(or ^f what U(c elfc are fuch Herds of Deer in every 

Country, 

/ 
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Country, but to farnifh Haunches efVemfon to the Tables 
«f Epicures f 

clems, Ob, my Enpbrofym^ befides mere Luxuiy, the 
Ssuk and the Doe contribute largely towards the r^ecef- 
laries of Life ; witnefs the wonderful branching Hems of 
the Stag to the Cutler^ and their Skins to the Feli Mongers 
lor Cloathing, — But there are two particular Sorts of 
Deer, that are ftill more worthy of your Notice. 

Es^bref. And, pray what are they Cleonicns ? 

Ckm. The One is called the Rein Dser, a moft re- 
markable Inftance of Providence in Bea/f of Draughty as it is 
a Native of the frozen Zone and Climes adjacent, where 
Horfes can be of no Ufe, by Reafon of deep Snow Which 
covers the Earth, Rivers^ and Lakes^ the greatefl Part of 
the Year, as in Lapland^ Norway^ &c. — This Animal is 
die largeft of the Stag KinJ^ having prodigious Antlers or 
Horns upon its Head, branched out in a wonderful 
Manner juft above it. — Thefe Branches are fix, two of 
which bend forward over his Face, and four backwards, 
three on each Side ; the lonecft equaling the Length of 
the Animal itfelf.— When the Laplanders go Journeys, 
Aey place themfelvcs in Sledges^ made Boat-fafhioned, 
which being conne(fled with the Deer, they take the Reins, 
bid the Beaul go on, and 'tis incredible with what Ce- 
lerity he bounds away over extenfive Plains, Vallies, and 
Mountains of Snow,over Lakes, Rivers frozeii,and covered 
with the fame, to a great Depth, — The Mafter directs 
him with the Reins, and he will travel fixty or feventy 
Miles in a Day — he is very tame and tradable — browfes 
chidy on the Mofs which he finds by fcraping away the 
Snowwith his cloven Feet. — This ufeful Animal fupplies 
Aofe wretched People with almoft every Thing they want. 
—His FUJh is their Food-^His Skin or Pur furnilhcs 
every Garment from Head to Foot \ and with his Sinews 
they make Threads and fmall Cords, to fallen the Boards 
of their Sledges, and many other Ufes. 

Enpbrof. Well, this is afingular Proof of divine Con- 

fultation and Providence in Behalf of thofe who vfttc 

doomed to thefe dreary abodes. — Now tell me, Ckonicut^ 

what Sort of Deer the other is, you mentioned ? 

Cleon. That is called the Musk- Deer, my Euphrohm^ 

and is without Horns \ and produces that precious Urug 

we 
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V9e call Af^/if fo giDod again&all Nervous Complaints, M 
Fits, JpopUxUs^ Madkifs^ &c/ Thefe Animals are found 
in China^ TonquiUf TtMy Tartary^ icc-^lt is contained 
in a Bag under the Belly, covered with fine Hair, about 
three Incbe3iong and two wide— ^at the proper Time, thef 
cut it ofF, tie up the OriAce very tight ; and being bought 
upoy the Merchant, isfent toallrarts of the World.— 
We read alfo of an QJenferouf RoiSucky and a Mt^^fis^fTf 
but I imagine they are all the fame Animal, as yet ipx"' 
perfedly known* 

Eufhrof. I have a Box, CUmicus^ which about Asvefl^ 
Years ago bad Muflc in it, and you'd be iurprized to find 
how ftrong it fmells of it ftill.^— But now you mention 
Animal r^r/im//, pray what Kind of Creature is that 
called the Ctvet'-Cati by itsNameitfhouId be that whick 
produces Civet, a Perfume fo well known to the Beau^ 
tuondi. 

Clean, It is (b my Eupbrafym \ but it is made mor^ Ukfl 
a Fox or Dof than a Cat 2-*-it is a fpotted Animal, abou^ 
twenty-four Inches from Head to .Tail. — Both Maift 
and Female have a Civet Bag in the hinder Part of tbo 
Body, but that of the Male is much the Jargeft.— oThi^ 
Pouch ts fomewbat like that containing a Subftai^cc litcift 
Talkw'in the Badger; — indeed the Civet-Cat and Badger 
^re fo much alike, as to be reckoned of the fame Species* 
••^As to Civity it has now but very little Reputation as a 
Medicine. 

Euphrof^ What other Medicinal Animals are there of 
Note, Cleonicus ? 

CUon. One in particular, my Eupbrafyne^ remarkablo^ 
not only for a mott Sovereign Remedy it affords us, but 
upon many other Accounts.— We call it the Beaver^ 
about the bize of a Dog^ with the Fore-Feet divided ii}ta 
feparate Claws liicea Dog's\ but his hind Feet are webked 
like thofe of a Goofiy for fwimming — for it is in fom^ 
Meafure an Amphibious Creature<— and his Tail isofa^ 
fiihy Nature, with real Scales of a hexagonal, or fix &^tA 
Figure. — There are in different Parts of the Wctfld,. 
difercnt Kinds of Beavers — but thofe of North Anurics^ 
are beft known to us. — The Skins of this Animal make 
the mqft u^nfidcrablc Article in the Fur Trade carried on 

by: 
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by the Hudfon's Bay Company. — The Cajl^fy for which 
this Creature is fo much celebrated, is a Sort of Glands 
condnined in prop^ Tynics or Pouches in or near the 
Groin of the AnimaU — The Flefli is efteemed a delicate 
Food; but the Tail the greateft Dainty ofalK 

Eufhrof, I have heard a flranee Report of Beavers 
bujlding Houfes by the Sides of Lakes and Rivers. for 
dieir Winter Habitations ; is this really Fa(S, CUomcus ? 

Clf^. You may depend upon it for a certain Trutk^ 

my Evphrofine, — TThey not only build Houfes, but they 

proceed in fuch WorJc to a geometrical Kxadnefs* — One 

of their Houfes was rneafured, forty P^eet in Diameter» 

and one hundred and twenty in Circumference, for they 

arc precifely round.— It was eight Feet above Water^ 

with 9X1 Oval Dqvu at the Top. — It flood an the Edge 

of a Oreeic, with a Trench dug round, nine Feet wide^ 

and eighteen in Length — fo the Houfe was furrounded 

with Water, toward the Opening of the Creek, and left 

dry next the Shoar. — Two thirds of the Stru£lure was 

out of the Water, in the upper Part of which each Beavei[ 

was allotted a Place flrewed with Leaves to lie upon,— 

There was a Pafiage below to thp Water for Bathings, 

fiihrnff, and other Occafions.— Thejr a/e fo cleanly thair 

no Filth was ever feen in their Houfes. — A Houfe in 

general will hold eight or tenor tvk el ve Beavers, and fomf 

are much larger. ) 

Euphrof. A wonderful Relation, this ! pray CUomcm^ 
can you eive me any Idea of the Manner in which they 
build their Houfes ? 

Clron. Towards the End of the Summer they aiToc^ut^ 
together in Multitudes for this Purpofe— then in detached 
Parties, they go to cutting down Trees, by guawing^ 
theqi round at the Bottom with their Strong and Sbirgi 
Teeth, till they fall to the Ground — then again (everipg. 
the Body from the Boughs, they roll it to the Place in-, 
tended, with their Fore Feet or Paws. Here tbey 1^ f?-. 
verafofthem together for a Foundation — Then loadings 
their broad Tails with Lutwps of Earthy Clayy &c. tlicy 
draw it home, and nicely fpread it all over the Trunks^of 
the Trees.— Upon this Earth they place^anpher Lryef 
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bf Trees — then another of Earth over that; and fo ori^ 
till they have finiflied the Ground WorL-^Then they 
fabricate the Wall, by fetting long Poles, in a Circular 
Form all round the Foundation, which they interwreath 
with Boughs and Twies of Trees— and then plaifter up 
the whole with large Qjiantities of Clay, Stones, Sticks^ 
&c« fa ingenioufly, that not a Breath of Air can pafs 
through.— The Trees they ufe for Building, as alfodic^ 
Bark and Leaves for Food, are moftly of the P^pkr 
Kind, 

Euphrof. Well, CleomcuSj the Man may talk of hi^ 
Cbten Savans where he will, I am fure (by what you fay) 
the Beaver is by much the greateft ConnotJJeur of tne 
two. 

Clion, But if the Beaver excells the Dog in one Thing, 
the Dog excells him in another. — For what Animal in the 
World be&des the Do?, my Euphrofyne^ could follow his 
Mafter by the Scent through Crouds of People at a Fair, 
amd find nim at a Houfe a Mile beyond ? Yet the £xpe« 
rinient has been aduall^ tried, and the Fa£t evinced. 

Eupbrofl But, CleontcuSy before wc leave the Sujbjedl o( 
Furs, which make fo rich and beautiful an Addition to 
the Articles of Drefs and Furniture, both to the Ladies 
and Gentlemen, be fo good as to cell me, in a Word, 
whence they come, and from what Animals ? 

Cleon, They, come from all Parts of the World, my 
S^pbrojpie^ and from moft of the Quadruped Tribe— » 
from the Li9pard and Tyger to the Rahhit and Cat. — »And 
every Fur not naturally variegated with beautiful Colours, 
Spots and Stripes can be made to appear fo by the Furrier* s 
Art. — The Ermine is a Sort of IVhite freazely but you 
admire its beautiful Fur, which adds much to the Luxury 
of Drefs. — The Sable of Siberia^ is an Animal of the Size 
of a Cat, but its Hair fo fine, that the Skin (though all 
of one Colour, a dark Brown) is more prized than that of 
any other ; particularly the Ttaik which are fold at an im-« 
moderate Price. — But fee, ray Euthrofytte^ your favorite 
fib has juft now brought in a Mouie ! 

Euphrof. O Lud, Cleonieus ! where is it ?— -do take it 
away, for Goodnefs Sake.—* 

Cleen^ 
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CUsn. Don't let a. dead Moufe frighten you out of 
your Witts, my Euphrofyne^ to the Difgracc of all your 
Philofophy. — It luckily gives me Occafion to obferve to 
. you, that the Fur of a Moufe can (hew a more fmgular 
and beautiful Coniirud on of the Hairy than is to be 
found in that of any other Animal — to convince you of 
this, I have placed a little under the Microfcope, pray 
View it. 

Euphr$f. A, beautiful Sight indeed, — how curioufly the 
Hairs are variegated through their whole Length, with 
light and dark Parts alternately — they are quite befpeckled 
therewith — What can be the Purpofe or End of fuch 
hidden Beauties in the Hair of a Aloufe^ Cleonicus ? 

Ciion. You may afk ten thoufand fuch Qucftions, my 
Euph^ofyniy before you find an Ofdipus to explain them to 
yowr Satisfa£lion« — Pope fays, whatever /;, is righty whe- 
ther you underftand it or not — 1 ihall conclude this 
Speculation on Brute Nature, with the following Lines 
of that admirable Poet» 

Nature to thtfe^ without Profujion kind^ 
7^e proper Organs^ proper Powers aJfigrCd\ 
Each feeming Want compenfated of courfe. 
Here with Degrees of SwiftnefSy here with Force ; 
A I in exa^ proportion to the State ; 
Nothing to addy and nothing to abate. 
Each Beafiy each Infe^l^ happy in its own : 
Is Heavn unkind to Man^ and Man alone ? 



DIALOGUE VI. 

Concerning INSECTS: Of tbeir Nature, 
Kinds and Species; and their Heads* 
Eyes, Wings, Legs, Proboscis, 6fr. 

Cleonicus, 
T Know the general Prejudices, and even Averfion, which 
•* Mankind have to Creatures under the Denomination 
Vol. III. D of 
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of Insects and Reptiles, but I confider my Enphrofym 
as an Exception to the general Rule, as I biow that is 
founded in grofs Ignorance; and you, my dear Sifter^ 

have been better bred. 

Eupbrof. Notwithftanding your Compliments, ClemiatTy 
gnd the amazmg Beauty of many of thefe Creatures, yet 
I muft needs own, that I am very much terrified with the 
Sight of feme of them, and others I would not touch M 
the World ! — fo littk does Reafon, and all my Philofophy 
avail me. 

Ckon. Before we have done with our Survey of the 
InfeSf TribeSj my Eupbro/ym^ you will readily fubfcribc to 
the fentiments of the great Naturalift Pliny, who fays, 
Wi admirg the turrigerous Shoulders of Elephants^ the Necks 
$f Bulls^ the Rapine of Tigers^ the Manes tf Lions j when 
rnotwithjianding Nature is never more compleaily feen than in 
the fmalkji Parts of her Workmanjhip. 

Euphrof. Common Reafon convinces me of the Truth 
of his judicious Reflexion, Cltonicus ; as he that makes a 
Landau with Six Horfes drawn by a Flea^ is much more 
admired for his Art, than z common Coach- Maker. 

Clecn. I fee you have a very juft Conception of the 
Matter, my Eupbrofyne ; therefore fliall, with the ereateft 
Pleafure proceed to a fummary Review of the Nature^ 
Forms^ Parts^ Generation and Transformation^ of this 
variable Tribe of Animals. — And (i.) As to its Nature, 
it is an Animal, or a Creature in which is the Breath of 
Life. — (2.) It has Animal Motion^ in a much fuperior 
Degree than ^adrupedes, — (3.) Infefls have Animal 
Senfes^ and Senfations of Pleafure and Pain. — (4,) They 
have a Mind^ and Mental Faculties j in an amazing Per- 
fe<ftion, many of them. — (5,) The Limbs^ J^tnts^ and 
Articulations zxt ailonifhtng in every Species. — ^6.) The 
Circulation of Blood, and all other Fluids (fecreted by 
proper Glands) through Nerves^ ArtetieSy Veins^ LaHealsj 
Lymphatics^ &c. beyond all Conception minute, and in- 
vifible by the greatcft Magnifying: Powers. — (7.) The 
tranfcendent finery ar d Beauty of the Parts of many of them, 
as we fhall by and by fee. 

Euphrof, Well, you have faid enough already, Cleonicus^ 
to excite in the Mind of any Perton a magnificent Idea 

of 
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of die Divine Strudure of thefe defpicable Creatures, a$ 
they are ufually deemed^ — But what docs the Name Inje£l 
literally import ? 

Clton. To infe£i is to divide^ or cut afunder, and thefe 
Creatures are fo called, my Euphrofyney becaufe their Bo- 
dies feem, as it were, infecfed or divided in different Parts, 
generally three, VIZ. ( I.) The Head. — (2.) T\\t Thorax 
orBreaft. — (3.) The Jtdomen^ or Belly. Each of thefe 
has its proper Organs and VeiTels (as in Quadrupedcs) for 
carrying on the Animal Oeammy. 

Eupbrof. This is evident at firft Sight in the Bee^ the 
tFafp^ the Fiefl) Ffyj &c. But in what Order do you clafs 
thefe infe^ CUonUus ? 

CUon. I aflure you, my Euphrofynty the Famly of 
Insects is fo extremely numerous, and fo anomalous at 
the fame time, that the Natural'ifts have always been 
puzzled to find any proper Method of clafllng them 5 for 
they change and vary not only their Form, but their 
very Nature. — ^The fame Animal that is now an InfeSiy is, 
by and by, a mere RiptiUj — and after that, neither Infeif 
nor Reptile — nor indeed fcarcely an Animal at all, in 
Appearance. — ^^Some InfeSs are Jquaiic as well as 7/r- 
re/iriaiy and change from one to the other.— In fhort there 
i% no End of enumerating the Differences, and various 
Changes they undergo. 

Eupbref. I beg, CleonicuSy you will not perplex either 
yourfelf, or me, with minute Particulars that are merely 
oizphyjical Nature y but only thofc which convey a more 
confpicous flriking Idea of thefe Animals in general — that 
will fuffice for mc. 

Clean. Well then, my Euphrofyne^ you muft know that 
a principal Angularity in Infers is, that their Eyes are 
all fixed in their Heads, and not moveable, as in ^adru'* 
pedis^ Birdsy FiJbeSj Serpents^ and all other Animals. 

Euphrof. You feem to imply that Infefts have men 
Ejis than two J Cleonicus. 

Clean, All Species of winged Infeds have but twoy but 
all the difFerent Sorts of Spidrs have more, fome Jour 
fome /*, fome eighty as we (hall fee hereafter, when we 
examine them more nicely. 

D 2 Euphrof. 
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Euphrof. O, CIrcntcus ! I'll take your Word for any 
iThing you have to fay about Spider s^ without ocular Dc*- 
monllration* 

Clecn. Why (hould thofe ingenious and innocent Crea- 

.tures ftrike you with fo much Terror, my EuphroJ'ynt f^^ 

, But to proceed, iince the tyes of Infefts are fixed, they 

^re AippofeJ not to fee ObjeiSls very near them, and there^' 

Jbre Nature has wifely contrived for them what we call 

.their AuUnna or Feelers^ which arc fcated in the fore part 

of the Head, and in moll Species, they are fo finely arcU 

-culated, and minutely jointed through their whole Lengthy 

that they can be moved inftantancoufly in all Oiredtions^ 

to feel out every Sort of Object that may be near them aU 

around. 

Etiphrof. I fancy you mean thofe fine flender Part«, like 
moveable H^rns^ which wc fee in the Heads of Butterflicsi^ 
do vou not, Clconicus ? 

Cleon, I do, my Eupbrofyne; thofe of the Butttrffy 
are the moft delicate and confpicuous of all others ; and 
their Strudurc the .mbft fingular — they confift of about-; 
twenty five Joints — they are covered with fine mealy 
.Duft — have each of them at the End a protuberant or 
bulbous Part, that contains ^ clear Liquor,^ vrhxch I fup^ 
. pofr,, renders the Senfation of Feeling the moft exquifite*. 
Euphrof. I imagine thofe curious Bru/hes I ohfcrve on 
the Heads oi Gnats of mofl Sorts, aredeftincd for the fame 
Fur pofe, Cleonicui ? 

CleoH, They are, my E*4phroJ\f:r, only of a different 
Form. — Nature is infuutcly variable .in htr Means for 
cfJccHrg the r'.mc Thin v- -In ilir cjnimon Chaffer^ 
thofe AntenncB are lamtllat.d^ or couhiL each of lon^ thin 
Fidics fet together upon one conimon S(cni, v/hich they 
can expand and contract, as vou do voiii* Fan. — In 
Flefl)Fl es^ and ccmnio!i Flies ^ they arc not io Jifccrnablc, 
being ihort and poi::tLd. — in fome Scarab: or Beetles 
they r.rc cnormoufiy lonr ; a<? in the Cui'rucrn Scarah^ or 
Gcut Bteilfy in fome ot wiiich, the Horns or 1 cclcrs are 
more than three t mcs the Lcr.i^th of the houv. 

Ef^phrof. Pray, Cle:?:::ui^ what NuUibcr of J-Cgs havc j 
IniVfts? lobfervc in Bcs^ F.'les, G';;«/i, ^c, alv.MVb Six, V 
Clc3»» All win'j:ed Infeils, without Exception, "have 
that Number j but al! the Spider Kind have cti;ht Feet or 

Leg* • 
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egs. — Indeed a Spider is hardly to be reckoned a proptf 
Infiii\ as it has no Feelers, no Wings; more Eyes, and 
sibrc Legs ; and their Heads join the Bodies. 

Euphrcl, How many Wings have Inftfts in genera', 
Ck-nUui^ ? 

CUon. Some have two tranfparent membraneous Wings, 
finely fet with fmall hairs or Bi iftles over the Surface, and 
fringed theKwith all round the lidgcs j as you fee in com- 
mon FUJh Fliis^ &c. in your MicroiVope. — Others have 
four membraneous Wings, two Ijfl-ge and two fmall. — 
All the Beetie Ktrid have two pellucid Wings, moft cu- 
rioufly folded up, and fccurcd under two hard opakc Cafes 
or Winps on either Side, called Elytra. — Many Tribes 
of Infects have no Wings at all, as Spiders^ molt ^ntSj 
Earwigs^ &c. indeed the latter have fomething iike Half" 
IVtfigs^ but they are never ufed in flying. — Laflly, all of 
tkc BuiUrfij Ktnd have four membraneous Wings, but 
made opake by a fine mealy Duft, which comes ofF upon 
Che Touch. 

Evfhrof. This I have often experienced, ClionicuSj as 
alio in Moths ; but now it occurs to me, pray what dif« 
fercnce do Naturalilis obferve between Butterfliis and 
Moths ? 

Clt§H. They obfcrve no more than you do youifelf, my 
Btipbrofyne '^ they call the Moth a noGurnal butUrfiy ^ as it 
Ihews itfelf very little in the Day, but mofily in the Y^y^vi^ 
ing» and Twilight of the Summer Nights. 
- Euphrol\ Is there any other difference in the Wings of 
I n fccts, CUi. nicui ? 

CUon, ^'c€, a very confidcrable one in the Wings of 
Moths; for fome Species of them have ^/j^7/;/-rf Wings, or 
fuch as confiit of Feathers \ and each Feather has its P/»- 
meg^y as thofe of Birds. — And fince ihey^' with feathered 
IPtKos^ they may be cftccmed a Connection o\ the two 
Ge) hifts of Jnfiffis and Birds. 

Euphcf. Frjiv, ClecnUuSy what am I to underrtand by 
the Alotlis' getting into our Cloaths, and eating them ? 

Cirsn, I'll tell you^ my Euplro/yne 'y whilit the Papilio 
or I'uttcifly lays it's Kggs on the Leaves of Vegetables, 
riie Phaierifly or Moth (being often within our Houfes) 
rfoes naturally feek Woolen Stuf^s^ old Cloaths, &c. to 
jjepofit her Fg?s in 3 where after a proper Time, they are 

P 3 hatched 
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hatched into Vermicules or maggots, which make to them? 
felves fmall Cafes (7%/ctfj with Holes to pu tout their HeadS| 
and in this State they eat their Way about in the Cloth| 
'til! they fill it full of Holes and fpoil it. 

Euphrof. I had no more fenfe than to think it was the 
Moth itfclf that eat the Cloaths. 

CUon, You might think fo, my Euphrofym^ and yet find 
yourfelf in very fenfible Company. — But foi great waj| 
your Miftake, thar, in general, after the Moth has laid 
it's £gg(, it never eats any thing at all, but dies dire£^ly. 
This you may at any Time obferve in the Moth of the 
Silk4Vorm. 

Euphrof, I have often viewed that mealy Duft which 
cover the Wings of Moths and Butterflies, In my Micror 
fcope, and I find them larger than I expeSed — very uni* 
formly fhaped — neatly infcrtcd, in the Membrane of the 
Wing, in rows. — I fee alfo that the Spots, and different 
Colours of the Parts of the Wines all arife from the 
Colours of thefe little Particles (or Batteaus as I may call 
them) — and what I have often wondered at, is, that I 
have feen in them all Colours, and Dyes, except Green 
and Bluej CUonicuSy pray what can be the Reafon of 
that? 

Cleon, Your Obfervation in general is true, my Euphro* 
Jyne\ Nature has bedecked this favourite Infeft with all 
the Pride of Colours and Dyes, as well as the richeft Em- 
broidery about the Wings, and the Head. — But fome Co- 
lours, like fome Vegetables, are the Produce only of 
warm Climates, where thefe two Colours, Blue and Green 
are ftrongcr and more brilliant than any others. — Indeed, 
an Indian PapiUo is an Inftance of the moft perfect Art of 
Colouring that even Divinity itfelf can produce. — I fhall 
place under the Microfcope a Piece of a Wing of one of 
iho(c foreign Butterjiies for your hfpe^i on -^hut view it firft 
with the naked Eye. 

Euphrof A moft lovely Blue, indeed, I never faw any- 
thing to equal it, Cleonicus ; what is Ultramarine to this ! 
What are the Tyrian Dyes compared to this Cerulean^ I 
might fay, cdeflial Colouring ? 

CUon. I {hall now place it before the Glafs, in the 
Opake Microfcope, where you will fee it in great Perfec- 
tion, 
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tiOD, my Euphrofyney — there take it, and hold it up to the 
Light. 

Eupbrdf. I will. — Good Heavens, how noble a View is 
here! I fee the Colour is wholly in the Batteausj for 
where they arc rubbed off, the Membrane of the Wing 
appears a fine golden Ground. — I obfcrve fome of thc~ 
Batteaus are more intenfely Blue than others. — Alfo, 
that each Batteau is itfelf covered with a fort of Duft 
which heightens the Axurfj very much — and in different re- 
flexions of Light, I fee different Hues and Purple Shades^ 
as ufual in our fineft Satins* 

Ckoru I will now give you an Inflance of a Green Co- 
lour in the Wing of another exotic Butterfly, my Eupbro* 
fyni^ which hold up to the Light as before 

Euphrof. 1 do. — I fee the Green Batteaus, fure enough 
— but they are but here and there one, feathered, as it 
were, over the Surfiicc of the Wing — 'hefe are a Green 
truly, in fome, ajittle inclining to Yellow, but intenfely 
brignt in all. — I fee now the Rcafon why it appears (o 
beauti fully ^^f^/r^ to the naked Eye. — I likewife obferve 
each Batteau confifts of nine or ten ftrait Lines or Fila- 
ments, which give it a very pretty Appearance. — The 
whole is a wonderful Sample of divine Power, Wifdom, 
and DefigD. 

Clion. And fo is every Thing, my Euphrofyney when 
well confidered.«— Another Part in this fine Creature will 
affoniih you. 

Eupbrof* O, pray fliew me that, Cleenicus ? 

Cleon* Firft view the Head of the P^pilioy my Euphri^ 
fyn£^ and there you obferve about each Eye a round thin 
Brufh of Hairs, with fomething that appears Brown at 

the Bottom between them. Look at it with the bare 

JEye. 

Euphrof. I do: — I ice (bmething of a round ifh Form, 
but cannot tell what, Cleonicus. 

Cleon. I'll (hew you what it is inftantly, my Euphro^ 

Jpii\ firft, 1 feparate the Head from the Body — then with 

the Point of this Penknife pafled between the two briftly 

Ruffs, I take out that round Thing you faw in part — 

Behold noT the whole of it upon the Glafs. 

D 4. Euphruj. 
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Euphrof. I fee it CUontcut \ it fcems to me like an Eel 
coiled round and round, when fkewered for broiling. — { 
can tell (ix rounds in it. — Pray what do you call this 
Part? 

Cleon* It is called the Prohofcis^ or. Trunk of the But- 
terfly, my Euphrofyne ; and tho' you now fee it coiled up 
in a fmall Compafs, yet when it h to be ufed, the Fly has 
the Faculty of extending it out into a right Line, and of 
incurvatine it in an any Decree required ; — by this Means 
it can readily put it down into the Honey Cups of 
Flowers, and cxtraft their omhrofial Swgets j for Flies, 
like fdbled Deities, ^ive on nothing elfe. 

Euphrcf. Now you mention that, Cleonlcus^ I recolleft 
that 1 have fecn Butterflies often do this. — That Trunk 
fcems to the naked Eye as fine as a Hair ; but in the Glafs, 
it appears as large as a middle fized Eel — aiid much of 
the fame Colour, except at the End, where it appears 
Ycilowifli— but I think it appears aifo d:iuh!e at the End, 
pray is it really fo ? • 

Clean. It is not only double at the End, my Euphrofyne^ 
but through it's whole Length — and tho' the Creature has 
a Power of uniting both Parts very hrmly, when it ufes 
it, yet it can alfo .divide it at the End, when collefting 
it's Food from the Flower — and both Parts feem to bcf 
tubular, or hollow, for conveying it to the Head — for 
there appears in Papilios no other Mouth but this fine 
Spear or Trunk. — Thi§ Part varies greatly in its Form and 
Size in the difFereiU Species of Flies, according to their 
various Modes of collcftin^ and taking in their Food. — 
The common Flies upon your Tea Table, will afford a 
moll wonderful and diverting Inftance of this Kind, if 
\ou view them nibbling the Fai tides of Sugar, with the 
Engiscope, I fome Time ago gave yoti for viewing nea^ 
Objeds, ai thofc in the Roomy Garden^ &c. 
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DIALOGUE VII. 

fhe SURVEY of INSECTS continued. Of the 
Elephant-Beetle ^ the Rhinoceros-Beetle; 
tke Stag-Beetlej Butterfly; Grillo- 
talpa; Grasshopper and Locust ; Mu^ and 
Spavjh Flies ; the CurcuUc^ or imperial Brqfilian 
Scarab. 

Euphrofyne. 

OF all the Species of Ink<fts, I fliould be glad to be 
informed, CUonicus^ wrhich you find to be the 
largeft? 

Cieon, If you mean with refpeft to the Body^ my £«• 
phrofyne, the largeft yet known are the Scarabs, which. 
come from abroad ; among thefe are, the Elephant- 
Beetle, faid to be laigett of all ; from Surinam^ the 
River Oreonoko^ and other Parts of South America — it is 
of a Blaclc Colour, coveied with a hard fhcll-like Sub- 
ftance— four Inches in Length, two Inches and a Half 
W'ide^ — the Prcbofds^ or Trunk, is moveable at its infer* 
t'on in the Head ; is an Inch and Quarter long, and ter- 
'^inates in two Points but not perforated — it has two 
"O^'n?, three Quarters of an Inch lonjr, immoveably 
fixed, one on each Side of the Trunk. — !t ilies with great 
A'oice, and extent of Wings. — Befidcs this, there is 
another, nearly of the fame Size, called the Rhinoceros- 
"2ETLE, whofc Trunk turns up, but has no Fork at the 
^'^d, which is here a fharp Point — The largeft of this 
^ort come from Indioy though there are feme in Europe 
more rcfembling a Rhinoceros in the Hon:, but not i'o 

big. 

EuphrcJ, I really fhculd be afraid to fllr out of Doors 
^f an Evening, if J were to live in a Country where fuch 
V'ip^ed Monftcrs would- be i*j[>t to worry mc — for I re- 
member 
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member, Cleonicusj when I have fometimes fpent a fum- 
mer's Evening in the Countr)-, how I have been terrified 
with the Appearance, and now and then with a Stroh^ 
from thofe they called a Buck or Stag Beetle, though 
they were nothing like the bignefs of the others you men- 
tion. 

Clean. Indeed, my Euphrofjne^ the Stag^BeetU is a 
formidable Figure, when it is not upon the Wing, but 
much more fo, when it is — their two Horns branched like 
thofe of a Stag are more than an Inch, or Inch and Half 
]ong, when full grown — at the End of thefe are Nippers 
like Lobfler^s Claws almoft, with which it can pinch and 
lay hold of any thing. — Befides thefe, there are many 
others of this Species, with ftrong Horns, but of leU 
Size. 

Euphrof. Thefe large Inieds you have mentioned are 
all of the Beetle Sort, Cle^nicus ; but pray, are there not 
very large Butterflies stlfo from abroad i 

Cleon, The largeft I have feen, has the Tips of its 
WingF, when fully expanded, at eight Inches Diftance 
— I think we have none near fo large in England.— The 
hotted Countries produce the largefl^, as well as the fincft 
coloured Animals in general. 

Euphrof, But pray, CleGnieuSy which do you cftcem the 
largeft or the £ngli(h Infcds ? 

Ckon. It is faid, the Grillo-talpa, or MoL£-» 
Cricket is the largeft Infcfl in thefe Parts of the World, 
it it may be fairly called an Infe6l. 

Euphrof. Why do you put in that^rw//i, Cleonicns? 

Cleon. I will lay before you the Animal itfelf, my JFir- 
phrofyne^ and then you will foon fee the Reafon of that 
Query. 

Euphrof. Good Heavens ! Cleonicus^ what Creature have 
you got here I I have never feen any Thing like it before 
— It appears in the hind Parts like an Infe^ with fhort 
Wings, and Rings round its Body, like a Wafp or Bee-^ 
but on the fore Part I fcarce know what to make of it.— 
Ichasa large and ftrong Cafe, or C^tf/£/*^tfi7over itsShouU 
dcrs. — it has fix Feet indeed, but only four of them like 
thofe of an Infcd, — The other two fore Feet, have iomt* 
what like 1 highs. Legs, and Paw^ with Ckiws fomewhat 

like 
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Sketbofeof a Ai!y/#, which I have often viewed with amaze- 
aent, to fes how wonderfully Nature has adapted every 
Part of Animals to their particular Way of Life. 

CU§n. You are quite right in your Obfervations, my Eu" 
fbrdfyne ; Nature has given this equivocal Anima), the two 
fere Feet of a Molt (in Latin Talpa) and partly its Way of 
I#ifir, for it is a fubterraneout Creature for the moft rart. 
Jiving chiefly lymbr Ground \ and therefore its palmated 
fore Feet ferve for the (ame Purpofe as to the MoU^ viz. to 
dig Holes in the Earth, which it does with furprizin? force, 
agiiity and celerity — by this Means as foon as any Danger 
is apprehended, it immediately buries itfelf under Ground, 
quite out of reach from the Enemy,— As to the four 
binder LegSf if you remember thofe of a Grafshopptr^ 
(in Latin Gryllus) you will perceive in thefe a great like- 
ness to them. 

Euphrofm I have often admired the hinder Legs, of a 
Grafdnpfir^ as formed on Purpofe for Uaping with very 
great Strength — have taken great Delight in viewing their 

Eculiar Mode of Motion^ as T have walked on a Summer's 
ay tbrough Fields of new-mowen Grafs. — I now clear* 
Iv fee the Ileafon of it's Name of MoU^Crickit^ for a 
Critkitl know is only t domejhc Graf shopper^ which Na« 
turehas fitted to our Fire-places, as it has Swallows to the 
Tops of our Chimneys— and pray, CUon'tcus^ is not this 
Creature another molt evident Connexion oi the Quad* 
rupede, and \nkGt Kinds ? 

CU^m, mod undoubtedly, my Euphrofym'y and they 
who can't fee the peculiar Defign of Providence in the 
Formation of this Angular Animal, have very little Ad- 
vantage of Eyi'/tghtj indeed ! And I queftion if they can 
Rfafon fo well as the Grylh-Talpa itfelf.— *Tis a melany 
cnoly Thipg toobferve with what feeming infenfibihty we 
regard the mofty?r/^/wa Proofs of the Divinity, at the fame 
Time that we moft violently contend for its Exiftence by 
fuch falacious Topics as prove nothing at all. 

Euphrof. Too often true, Cleonicus. — But now we are 
upon theSubjeftof Grafshoppers^ pray tell me why I meet 
w.ih one foinetimes, which is many times larger than the 
reft — I fuppofe I have fcen them an Inch and Half long, 
4Rd as big as my little Finger. 

CUon^ 
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Cleon, Thefe are properly the great Green Locust j' 
for Locu/l^ Grafihopper and Cricket are only different Or- 
ders of the fame Species of Infe6ls. — Thefe Green Locufls 
arc produced in fome European Countries in fuch Num- 
bers, that they devour all their Herbage and Corn ; for 
they aic a very voracious Animal. — But in foreign Coun- 
tries they are much larger yet, and of a Brown Colour- 
in fuch (warms as darken the Sky — and when ihey light 
upon the Earth, they fpread defolation all around by their 
rapacious Jaws. — On this Account they are upon Kecord 
as one of the Plagues of Egypt. In the Eaftern Coun- 
tries they are generally elleemed the Inftrument of divine 

Vengeance for puniming finful Nations. Not many 

Years ago a terrible Hoft of them made a defcent upon 
England, and made great Devaftations in many Places— 
and fome think we have Reafon to expeft the fame Scourge 
again foon. 

Euphrof, Oh, pray don't go to prophefylng, Clecnicus^^ 
I pray God to avert fuch Judgement in my Time ! Pray 

let us call a new Caufe. You will pleafe to let me 

know if the hot Climates do not inhance the Beauties and 
Colours of Scarabs, as well 2S thofe of Butterflie'^. 
• Cleon. You will foon be convinced it doeSy my Euphro^ 
fyne^ and perhaps in a higher Dej/ree — for though we 
have many in England^ and in all Parts of Eurcpe^ that 
are extremely fine and highly ornamented in every Part, 
with the richeft Colours and Hues ; and curious \Vork- 
manfliip in every Part of their Bodies, Wings, Legs and 

Feet. Witnefs the MusK Fly, with it's long and 

finely jointed Feelerr.— it's curious and varioufly coloured 
Head, and Back, and Wings, &c. — with Legs and Feet, 
in their Fabrication, equally remarkable. 

Eu{hrcf, Pray, are not the Spon^Jh /'//Vj reckoned among 
the more curious Sorts of Infc<fts ? 

Cleon. They are fo, upon tv/o Accounts, my Evphrofyne^ 
for firft ihcy pleafe the Eye by their beautiful Form and 
Colours, efpecial'y when viewed by the Opake Megala- 
scoPE — and fecondly, they give you as much Pain, by their 
cnujik S^itfj when applied to your Klcfli in Bil/lers, — So 
th.it Canthar'idcs are an Order of Infeds that are of th^ ' 
grcatcit Service to Mankicd, as they often favc our Lives* 

Enpbrcf. 
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Eupbrof, I remember when I was viewing that Depart- 
ment of the Britijh Mujeum^ where Insects are depo- 
/ited, I faw innumerable Indances of thofc mod ftriking 
Forms and variegated Beauties of Creation. — But what i 
wondered at, CleonicuSj was, that many of the fineft of 
thofe gaudy OhjeRs^ they told me were aftually Natives of 
the Br'tttjh Iflands. 

Clean. We certainly have many that make a glorious 
Appearance, and are richly ornamented in their (evefal 
Parts, but thev are not frequently to be met with, my 
Euphrofyne ; I fliall take you, one of thefe Days^ to the 
Private Mufevm of a Member of the Aurelian SociETr, 
where you will obferve an amazing Variety of the fineft 
Butterfites^ Moths^ and Infe£is^ all of our own Qrowth, 
that you can ever expert to fee on this Side the in- 
dies. 

Euphrcf^ In that you will infinitely oblige me, Ct/onicus^ 
-—But I obferve ftill, that if I will go to the Indies^ i may 
there find much finer Infe£ls. — Pray what are the higheft 
finilhed Pieces in the Jife^^ Creation^ that you have fecH 
brought from thofe Parts ? 

Gleon. We have always had very fine Infcfts from thofe 
hot Countries ; — But lately, the fineft of ail that the 
Indies J or the li'orld^ can produce. — I have been favoured 
with a Prcfent of One from a IVeft-India Merchant, who 
brought it from the Braxih, — This is the Cieature, my 
Euphrofyne — could you wifli to fee a finer ? 

Eufhrof. The Sight of it is aftonifhing ! Silence only 
can exprefs my Wonder ! What is it infinite Pov/er 
and Wifdom ctinnot do ? Sure this Creature' proves the 
Existence of a God, beyond any Thing in Nature 
befides. — We may find Words to defcribe the Glories 
difplayed in the other Parts of the Creation, — But I think, 
CleonuuSj in this one Infbnce, ihty arfe utterly inef- 
fable ! 

Cleon. I know it would throw you into Raptures, at 
firft Sight, my Euphmjym^ as it appears to be fet all over 
«^ith Diamonds. — Notliing in the Regalia of the Tower, 
is one hundredth Part fo glorious and refplendcnt. — 
I have contrived a Piece of Machinery, with a large po- 

lilhcd 
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ll(hed concave Speculum^ on Purpofe to ihew you the whole 
Body of this wondrous Fly at once, at a plcafing Diftance, 
and largely magnified. — There, look through that Hole, 
my Euphrofpie, 

Euphry. I will, Clemicus^ — What a Heavenly View is 
this ! If I had not known it was an Infcft-^ I (hould have 
thought I had feen an Angel in that Form. — What num- 
berlefs briliiant Emboffments are here a]l over the Surface 
of the Wings, the Head, the Legs, &c ! — fure they are 
compofcd of fomething analogous to Rubies^ EmiraUs^ 
Sapphires^ Ckryfotites^ and other Gems of the brighteft 
Luftrc,— It fcems five or fix Feet long— but pray Clemens^ 
let me hav^ a clofer and more critical Infpedion of this 
matchlefs Finery. 

Cleon. You wall have your Defire fatisfied in the ut- 
moft Degree, my Euphrofyne. — I have contrived a Tam^ 
h9ur Efeplcrator^ which will give you a nearer and more 
perfeA View of it, but only in Part; — it takes in the 
View of one whole Wing — behold its tranfcendent beau- 
ties. 

Eupbrof. O, wonderful View indeed ! why I now (iae 
the fcveral Parts of which each Gem (in common Ap« 
BearanceJ is compofcd.— 'I here is a great Number of 
ihining Particles in every brilliant Stud. — They area 
little like the Form of thofe bright Batieaus I faw in the 
Indian Butterflies Wing.— -In them the Colour was the 
fame throughout, but in thefe I fee a Variety of Tinges 
in the fame Batteau ; and no two alike neither. — WcU^ 
but let me fee thtm flill more magnified, Cleonicus. 

Cleon. You (hall my Eupbrojyney — for which Purpofe, 
I fhall put on the Jingie Lens which magnifies each Brac^ 
teola or Batteau, one hundred times in Length and Breadth 
•—there, now view them, my Eupbrofyne. 

Euphrof. I fee them very large and diflinft — they are a 
quarter of an Inch long, in Appearance — finely tinged 
with various Colours. — I obferve they are placed in 
Cavities below the Surface of the Wing. — They altoge- 
.tiier make a beautiful and refulgent Figure in each Stud. 
«— But pray, Cleonicus^ what are thefe Bra^eolof (as you 
call them) f are they opake or tranfparent ?— they look 
fomewbat like ilained Glafs. 

Clion. 
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ttfin, I (hall dig a few of them out with the Point of 
e Needle, and place them in a Concave under the 
c Microfcope— now view them, my Euphrojyney and 

Queries will be all folved at once. 
uphrof. Oh Clionicusy this is really beyond every 
J ! — 1 think them, in this View, the moft noble 
nomenon the Colours of Light can exhibit.— They 
ranfparent as Glafs itfelf. — I fuppofe biittle too, for 
one broke ftrait acrofs by the Needle in taking out,— • 
wonderful Dyes are not fuperficial, but penetrate their 
Subliance — and continue the fame, but more or lefs 
\y in all Reflexions and refractions of Light.— Pray 
many of thefe little glittering Things are contained 
cfa Cavity, Cleonicus. 

ton. That Queftion I cannot readily itfolve* my 
wffnt. — They lie fo thick one upon another, that 
cannot numoer the whole at once. — They are 

on ihort Pedicles over all the Cavity ; and fo firmly^ 
when I take oflF Imprejftom with Ifmglafs^ but few of 

I loofe their Hold, and come ofFwith them. — Howe%'er 
lis Way, they are beft applied in the Silar Microfcope ^ 
h will afford you an Opportunity, as you are Mif* 
of the Pencil, to delineate them upon a raper Screen, 
race the Boundaries of the Colours in each ; and 
wards to colour them exaftly to the Life — and this I 
recommend to you for a delicate Amufement of fome 
ur leifure Time. 

iprof. That 1 fhall attempt the firft Sun-(hiny Day» 

II furnifiied me with Materials, CUonuus ; — But after 
yhat is the Name of this fplendid Infc^S ? 

Iwf. It is called the Imperial Scarab of Brazil,'^ 
f fay, that on a Sunny Day, it is almoft impoffibie to 
at them, when in fwarms on the Wing, fo great is 
lowing glory of their various and heightened Colours ? 
Solomon in all his Glcry, could bear no Compa- 
with that of a Liiy^ then certainly the Brazilian S:a» 
luft be allowed to exceed in Gloiiy, alt the Soiom^KS 
iving upon the Face of the Earthy put t'^^ether. — But I 
lot detain you any longer at this time, mv Eupfjrofne y 
your leifute you may infpedl the curiousWorkmanfli j> 
ery Part of this moil elegant, genteel, and delicate 
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DIALOGUE VIIL 

The Consideration of remarkable Insects ccn 
tinned. Of the Libella, or Dragon Fly 
Hornet, Bee, Wasp> Scorpion, Gnat 
Flea, Louse, Bug, Walking LBAf. 

Cleomcus. 

THOUGH I can't propofe to entertain my Eu/^brw 
fyne^ at this Time, with fuch wonderful Scenes o 
Beauty and gorgeous Attire in Infefts, as the laft Op 
portunity afforded ; yet there dill remain enough of thi 
Tribe of Animals to command and fix the Attention o 
every philofophical Mind. I fhall therefore prefent you ii 
|he firft Place with the whole Infeft compleat, in whtcl 
fomctime ago you fo much admired onefingle Part only. 

Euphrof. I cannot well guefs at the InfeA you mean 
Cleonicus^ as yoU (hewed me the Parts of fevcral in 
Microfcope. 

Cleon. Don't you remember the Hexagons in the EyiC 
a Fly, which you faw fo largely magnified in the. 
Room ? 

Euphrof, I muft remember what I cannot forget, 
mcus^ — it was too noble a Phaenomcnon to flip out: 
my Mind very foon. 

Cleon. Well, there is the Infcfl itfelf, my Eupbrofyne. 

Euphrof. O ! (hocking, CUonicus-, what have you go 
here ? — pray don't bring it near me, while it is alive, an* 
looks fo fierce. " 

CUon. 1 find you h.ivc not Phllofophy enough yet, t 

know when any Thing is alhc or dead^ — indeed it mu 

be faid in your Behalf, that Death never (hews //; Terror 

in any Cieature fo little as this. — You fee, my Euphro 

Jyne^ what piercing brilliant Eyes can do, even in Infecls.— 

Euphrof Well, though you aflbre me it is dead, I ca 
fcarce venture to touch it — pray vrhat do you call it, CUi 
nicus ? 

CliOi 




I 



C/c0t. It U Cfi}Ud the Uhtlhf but VMlgarly the Dr^*^ 
g99i'.F!ly^ and Adder s Spear. 

Ef^brcf. A Pr^gem^Bfyf fure enough, thi« t-r-I fancy^ 
Qli9f*w4:fis^ it mud be from, thia Creature that Peoples 
formed chcir firlt ide^ of 2, Dragon. — What a horrible Mouth, 
is there I What dres^ful glare from two fjuch large andt 
prom i cent Eyes !-^ What. ftr4king Wings, expanded in, 
tN;?i)th, an; thefe !— I would not, for ^11 the Wofld,, Q^eet^ 
m^ ^Grc^tur? on the Wing> in the Fields. 

C^««. Weill, but now it is dcjid, it can do you noh^rm^ 
W 'Eugbrc/ynf-r-t^ke a nearqr View of it — marl^ wi^ll th^ 
l^rgpncls of the Form, and brilliancy of the Eyes— the 
Texture^ the ^^engUi, and fi^ Expanfipn of the Wings 
"~^4 o( its wondrous Figure, FaJDhion, and Colours i^, 
^e/y Pg^i; — you w>ll then readily confefs thaJt it is juftly- 
wecipcd by Nati^ralilb, the l^iNO.pf s|ll the trqnfpar4n(: 
fi^r^ittgid THhii pf Inf«9s, of gi^r own Cou^iHiry at 

, ^^jtpbrof. I m^ke no Qoi|bt but rpyal Pre-emin^mw is; 
pc to it, as fuch Eyes and Wings \ never fow in anv- 
t]|>^^ before— rl fhould b^ glad to view- one of- thofe 
-^Uigs. in ih^M^^^copey QUonicus^ Lf you pleafe^ 

O^^ff . I have a^^pted one to your V iew, my Eupbrcfytis 
^^Xiove the Slider as you want, ^nd you will ooferve tho 
'^/^^ularly fine StritdtuTc s^nd Beauties of the Wing 
^f^Mghoqt. 

-Guphrcf, Fine Structure iodeed, Cleontcus^ what caa 
J^^ed the Traafp^reqcy of the Membrane? Or tho 
S^utifuUy irregular ^ranching and Contexture of tho 
Y^ me- work which fupports it — —in one Place I obfervc 
^^ which 1 took only for a dark Spot in the Wing, now 
Appears wonderfully difplayed in a folemn Grandeur of a 
S^I^en Ground, like fome of the ftained Glafs in IVeJi'^ 
^/^^r ifW^y.— How rich 1 How noble the whole ! 

^^deon. You will take your Time to explore it's further 
^^Vtics, my £&^^0/^ir^.— ^ We will next proceed to exa- 
^^ v)^ the Eye of this Infed, both of which you fee^ 
'P^lce the far^reater Part of ihe |Iead, 

'EMiphrof, They do fo, truly, CliQwicus ; I fliould think 

^re could be very little Rponi. for 9 Skull or B/aio in this 

C^^ature ;— each Eye feems more than a Quarter of an 

Voullh E Inch 
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Inch long— lean almoft difccrn the Hexagons with my 
naked Eye. 

Cleon. As you have already viewed thefc hexagonal Fi» 
guns through the Microfcope, I fhall make it my Bufinefs 
now to (hew you tbat they are each of them a true or 
real C^rnvrx Lens^ and have the very fame EfFeft in mak- 
ing an Image of an Objfft placed before them — I fhall 
confirm the Truth of this by an Experiment of the Safli 
Window, the Panes of which will appear in many of the 
Hexagons at once, and even the JVufer^ which I have 
ftuck upon one, will be feen diflin6lly in all.-— Apply the 
Eye to theCilais. 

Euphtof, I do; I can fee every Thin;y you mention—* 
the Barf of the Window-frame — the Panes of Glafs— 
the Wafer itfelf on one of them — but I fee as many Win- 
dows, anil Panes, and Wafers, as 1 (ee Hexagons, diftinflly 
•i-and if 1 move the Reflector, I make sul Parts of the 
Window pafs fuccelfively over the Lenfes — there needs no 
other Proof to covince me that every luch Hexagon ii 
really a Lens, as you affirmed. 

CUm. Being aflured of that, my Euphrofyne will con- 
iider the Coniequcnce, viz. that as many Images muft be 
formed (»f external Objcfls upon the Retina at the Bottom 
each Eye, as there are Lenfes in the Surface;— of thefe 
there are about i ^537 in each Eye, or in both, 27074— 
now, our own two hyes form two Images, one upon the 
Retina of each Eye, and thefe /tf« Images the Mind con- 
ceivjs but as ofie^ becaufe the iwo Optic Nerves are 
united in the common Senfory of the B.-ain, as you were 
in a former DiCcourfe taught to tinddftand — therefore 
thefe 27000 Images beif>j?, by Mc*:ins of the Optic Nerves^ 
united m one in the common Senfory of a Hy, it mult 
perceive from them all (as we do from two only) the Spi* 
cies or Idta *( the Objedt to which they belong, that is, it 
feca the Objeft itfelf. 

Euphrof, You have before inftillr-d into my Mind fuch 
a competency of KnoA'ledgeof Vifion in the Eyes of 
Quadrupedes, that I now eafily comprehend ail you fay 
with regard to Plfyn in Injlcls. — But, Clconicu^^ will it 
not ioiiow from ttiis Doctrine of Aiultocuiur l^ifion^ that the 

Sight 
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Sight in a Fly is vaftly tnoreexi^uifitr and perfect (ban 
what wc have by one or two Eyes ^nly ? 

Cltin. Yoii have undoubtedly Rcalim to think To, my 
Eupbrafine-, becaufe, though wc don't fee twice as well, 
yet wc fee much better with /«/» E\n than with oni, 

Euphraf. Ptay what Sort of O^tic Nerve do you find in 
a Fly's Eye f Could yon flicw me any thing of it in the 
Wgc Eye of this Drapon, Clenicuil 

Clem. I can, my Euphmfynt^ in one that I have pre- 
pared and refervcd fomc Time for this very Purpofc— It 
isthc whole CjrnM dried, with a dark Lining on the In- 
fidc, like the ChorniLt; and all over ihat, you will r« a 
line AppeatLincc of the Ritina in Form of very fmall. 
White parallel Fibres, like Threads of Silk. — Look at it 
in the Opait Afurofiapty which gives the bctt View 
of it. 

Euphrof, Nothing can be more confpicutjus, and per- 
feaiy a White filkcn Tiirue.— This is a much more dif. 
tind and delicate R/tina, in regard to it^ Texture, than 
that you (hewed me of the Ox, CUsnhus — I fliall trouble 
you with but one Query more, and that is, at what Dif- 
unce do you think Flies can ft-e ? 

Cftn. i have often attempted to afccrtiin that Point, 
but could never fuccecd t.-. ..ny IJejrrte cf SaiisfaiEion— 
gives us a 
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me with fo much Venom, that I have been afraid of them 
ever fince — I know it is faii that nine Hrmts tuiliJHng a 
Horfi to Death — v/hat think yoe of tt, Clitmiatt ? 

Clton. I can't fay what nine may do, but I weH remem- 
ber a Perfon having a Fii^r ftung by a Hornet^ had his 
whole Hand fwell^ to an immoderate Degree, and con- 
tinued fo in great anguifli for three or four Days* — But it 
IS remarkable, my Euphrofynty that none of theft formM«> 
able Military }nfc£b wilf attack a Perfon unpi^oked — 
ft is only by Way of Revenge, or Retaliation, chat the^ 
exert their Weapons, and pierce us with theif natui-al 
Bayonets. 

Ephrof Prav, Cleoniats, what does the Sting of thefe 
Animals confiK of ? 

C/ion. Their Mechamfm is truly wonderful, my Eih- 
phrdfyne ; , the external Part is a hollow Tube, tapering to 
a Point, of a Tortoifeihell Cohnxr-— within this are two 
long fliarp bearded Spears, which the Infe£t can dart out 
through a SHt near the End or Point of the Sheath— the 
larger inmoft End of this Sheath is conneded within the 
Body, to a Bag of Poifon. — Hence in the Aif of Sifng'- 
ing, the Animal firfi darts the barbed Spears into our 
Flefh, then follows the pointed Sheath, and conduds the 
Poifon into the Wound, which caufes the Pain and 
Swelling. — And unlefs Time be allowed for the Bee to 
iirithdraw the Spear gradually into it's Scabbard, they 
are left in the Flefli, and the Infedl foon after dies. 

Euphrof. Pray, C/eonicuSy do you reckon the Scorpion 
an h/e£f ? I find, by Reading, that it has a Stingy and 
a terrible one too. 

CUon. It is a Sort of anomalous Infeft, my Eupbrojyne 
—It has no Wings; but eight Legs and eight Eyes; 
two of which look right forward, and three are placed 
on each Side the Head.— The Body is of an oblong f'orm 
and covered with a hardifh Skin. — There are two Claws 
at the Head, like thofe of a Cray Frfh, or Lobfter, armed 
with flrong Pincers. — And benind, it has a long jointed 
Tail^ at the End of which is a piercing Stingy Which it 
can dart out at Pleafure-— at the End of the Sttng is an 
imperceptible fmall Hole, through which an exceeding 
fmali Drop of the moft deadly Poifon iifues into the 

Wound 
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Wonnd made by the Sting.— 4t is laid the Sting of this 
Creature is certain Death, if not timely prevented by 
proper Applications — They abound in Africa and Jlfia^ 
not only in the Woods; but in Jmmca^ in Houfes alfo, 
to the great Annoyance of the Inhabitants. 

Eupbr$f.. Well, I hope 'twill never be my Lot to live in 
thofe Parts of the World where (iich dreadful Animals are 
found. — How blifsful is our Climate on every Account { 
— But yet, Cleonicus^ I find we are not exempted from 
Sunging Animals^ thoueh of a lefs formidable Kind ; 
Witnefs the Tribes of F&i$^ GnatSy Bu^s^ Fleas ^ (^e. 

Clion But the Stints of thefe InfeAs, my Eufi^r^fju^ 
we confider not as Arms or Weofam^ but as the Means 
of Life to them.— Thefe Stings are therefore placed in the 
Head, and by a wpnderful M^chanifmof Parts, they can 
inflantly force the fine Pointrel into our Flefb, and fuck 
oui Blood for their Subiittence.-— As to Flies and Gnats^ 
they are feldom vtry troublefome this Way, but againfl 
the approach of a Shower or Tempefl in a hot Summer'^ 
Oay — But why they fhould be (o remarkably hloQd thirfly 
Qgainft &ain, or how they can tell it is at Hand, is wnat 
my Philofophy is unable to Account for* 

Etiphrcf. I have often wondered at that very Thing, 
which though it is a Fad of fucfa universal Notoriety, I 
mull never expect to underfbuid, I find— -but as to Uags^ 
FUas^ and LUe^ what (hall I fay, CUenieus f Our very 
Bodies fccm to be dcflincd equally for their Habitatioi^^ 
^nd their Food — is not this a moft humiliating Con- 
fideration ! 

Cleon. And yet, my Eupbrefytte^ notwithflanding proud 
Man is fo difgraccd and degraded by evey Fle^ and Loufe, 
^'ou will find him flill vaunting of his Confequence and 
I-mportance, as in the Fahle you lately cpentioned from 
Cay. — But to return to ourSubic6l — it is remarkable, 
that this Probofcis by which Infc£cs draw out our Blood, 
is fituated within the Mouth, and out of Si^ht, when not 
in Ufe; but in the Bug (or Cimex) it is very IsMge, and 
placed on the outfide of the Head, turning down flat on 
the Belly, and reaches half Way down the Body. — This 
Part, and indeed, all other Parts of thefe fmall Infe6b, are 
much more perfectly defcribed by theMicrofcope than bv 

E 3 Words 
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Words-^arid in this View of them, you will admire the 
iiivini IVorkmanJhip difplayed in each, which will amply 
atone for ihcjr biting you now and then — alfo their Eggs or 
Nitts, from which they are bred, will afford you a curious 
SpeAacIe at any Time. 

Enphrof. 1 find the Microfcope the moft eloquent Ora- 
tor for defc» ibiri^ and explaining the niy^^crious and won- 
derful-Works of Nature. — Now ior fome other Curiofity 
of the In fe<^ Kind, C/^^w/Vux, if y^u pjeafe. 

Cleon, The next which I fhall mention to you, my 
Euphrofynty is a Angular Curiofity, confclfcd by all. — 
It is called lie Walkikg Leaf, and the Rcafon of 
its Name is evident from its Form and Meticn^ could you 
fee it alive ; but I have only a dead one -to (hew you. — 
It is brought from the IVeJI Indies — has a flat Body of 
a rcddifh C?o1our, like that of ceitaiii dry Leaves — but 
when young it is G een, and is pioduced from a Grccrii 
Egg, — I he Wings are at firl> like a G*een Leafy having 
Fibres running along it from the inward Edges to. the out- 
ward, and they branch into Subdivifions as they come 
liear the Edge, as you obferve in many Sorts of Leaves. 
— On the fore Part of the Body you fee four other, 
/mail Wings, which though they differ in Shape, yet 
they exaftly refemble fome. Sort of Leaves. — And when 
the larger Wings are (hut clbfe, the whole has fuch an 
Appearaniccof Leaves, that being in motion, itmuft look 
wit 2iIP'alktng Leaf. 

Eupbrof This is a curious Oddity indeed CJeo'^kutj 
both as to its Fegetabie Ajpc^f^ and the Form of its Body. 

It feems almoft, to have two Heads how uon- 

droufly the Wings are difpofed upon the Body. 

— Ifeethcrcis no End to the Infinity, Variety, and Com- 
binations, of Nature— (he makes an Animal ape a Plant, 
and a Plant an Animal. — How incomprchcnfible arecvtn. 
the very Sporis of N'^ture. 

CUofi. You obferve vc-y juftly, my Euph'ofyre^ that 
there is fuch an cndleis Variety in her W^rks. of 
any one Sort whatever, that it is impoffiblc to acquire a 
Knowledge of more than fome of the moft fingularand 
Capital Ones; and ofthele there yet remain 1 ever al for 
the Subject of our next Confcicncc. 
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DIALOGUE IX. 

Of the Natural Ij^stiuctj Sagacity, Provi- 
dence, Art, Divine Geometry, Phofphorcal, 
and other Qualities ej/" Insects 

CleontMS. 

WE have already furveyed moft of the external Beau- 
ties and Forms of Infcdls, my Eupkrofyne ; but 
their internal Faculties and Powers are fo many, and fo 
amazingt that I think nothing can be more worthy our 
Contemplation at prefent. 

Euphrof, Nor will any one be more delighted with the 
Speculation of fuch great Subjedb than Euphrofyne,^^ 
Therefore, dear Cieonicus^ proceed. 

Cleon, Mankikd compliment themfelves with what 
they call Reafon^ and beftow o\\ Bru'es the faculty of 
Inftin£f only ; that is, they take a fallible Guide for their 
own AiE^ions and Conduct in Life, and afcribe to Brutes 
an infallible one. — But in this they are certainly right, 
for a Free Agent can never be governed like Brutes, by the 
Fatality of Infiindt. — Virtue and Vice are founded in 
Reafon and Free Agency^ but nothing cf that kind can bd 
predicated of the Brute Creation. 

Euphrof One would think that accord* n? to your Doc- 
trine, Cleonicus^ Brute Animals were mere A jmal Ma- 
chine u 

CUon. Why fuppofe you were to think fo, my Ettphro^ 
fyne^ you would not be far from Orttiodt)x. —A brute is 
a£tu4ted by a divine and infallible Principle, and is there* 
fore a mere Machine, endued with Life^ Senfe^ and Mind; 
and on this Account it becomes a moll excellent and 
inimatablc Artift. — We may as well pretend to imitate 
Omnipotence itfelf, as the Infect it pnxiuces ! 

Euphrof Well I never viewed Infcdls in fo aweful a 
Light before. — I long, Cleonicus^ to hear you enumerate 
fonieofthe principal inltanccs of their infpired Science 
and Sagacity. 

E 4 CtiOK. 
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Cleon- That of the Bee Kind is of the greateft Noti^ 
as being; nothibg lefs than a Dhim Geometry, by 
which they conftru£fc the CV///, and fabricate the Cpmiu 
containing their Honey. — This, my E^hrofyifk is ft Sisk^ 
jed of great Amazement, and has been fo to MathmuiAm 
'c^ims of *lre firft Rate, in every Ag;e.*— Por fittfcc tllcre 
are only three dtflerently figured Bodies, that toan iHl a 
Space compleatly (or without any Vacancy pr Loft) 
viz. one of tbrei Sides, one of four Sides, and one of yb 
Sides ; it is wonderful to obferve, that the Bee has diofi^pi 
that one which is a Maximunty or contains more Jtbiji 
under tbtfame Surface than either of the other two. 

Euphrof. Great Sagacity furely ! and this mod eligible 
Figure, or Form of the Cells, I obferve is that wiu^ 
Siaeiy Cleonicus ; I have often admired this Figure of tlM 
Cell9, but never knew the Reafon of it before.— »But fup* 
pofing the Cells had been rounds would they not have 
done as well or better ? 1 fhould have thogghtthey wouI3 
have been more eafily made. 

Cleon, AfmgleCell ofaroimdor cylindric Form w3l 
contain more Honey, it is true, under fhe faime Surface 
than a hexagonal Cell ; but then confider my E^ipbrofytUM 
that when feveral of thefe Cylindric Cells are to bepfacd 
together, in order to make ?. Comb, a great deal of vacant 
Space between them, will be loft, but none at all is loft 
by the Hexagon-Form of Cells; therefore, to contain the 
fame ^antity of Honey ^ the Comb of Cylindric Cells will 
be much larger than in the prefent Cafe. — So that take the 
little City of the Bees in what Light you pleafe, you will 
find thefe curious ArchiteSis perfectly in the Right. 

Euphrof, 1 fee the Reafon of all you have faid very 
clearly, deonicus ; and your mentioning their tVaxH^ 
City^ reminds me ofVirgirs Defcriptfon of Bees, as a Bdify 
PcUlicy and their Government, as it Were, by Kif\gy Lords^ 
2nd Commons^ like our own. — Nay, he goes farther, adfl 
aficrts that they have not only dvU, but Jlfilitary Go^ 
vermnenty underftand the Arts of War to Admifiltibh, 
draw up their Armies in Battle Array, 'fight-with the 
Fiercencfs of Heroes in the Air, a«d fill the Ground bdo^ 
With Carcaflcs of the flain. 

CVon* All this is true, my £i/^irff/5'W> ifyouChattgfc 
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^hc XiV^'fora i^^/« 'Bee. —Virgil was.amore excellent 

than Philolopher. — The Moderns, by Means of 

la/s Hiveif have difcoveced every Thing to be true-re- 

^pc&mg the Queen Bee which the Ancients afcribed td 

-KheTthig.— But that their Pirft MagiJir/iU is of the F#- 

^ninbii Gender, they know, by feeing her through the 

<5lals,'depofit her Eggs in the Cells, appropriated to diat 

TJfe. 

Eapfhrof. But v^hat are the different Orders or Kinds 
^f *Bees which compofe this LWiputian Commukitic, 

'Cteon. "There are three Orders among them, my Eupbre" 
Jjfne-, Thc'firft is one'fm^ Bee, formed by "Nature for 
5w;^//fwry, with a larger Body, ^nd amorcMajeftic Air 
and'iUein ; fo thailhe is eminently feen, and diftinguUhed 
lifwn the Reft. — Secondly, the next Order of Bees, -are 
of alefs Size, always attendant on their Sovereign, are ill 
of the Male Kind, arid are quite unconcerned in the La- 
bours of the Hive, and therefore called Drones. — The third 
•r laflr Order, is that of the commoa Working Bee5,(\^ 
pofed to be of no Sex ; but are always intent upon Building 
Combs, gathering the Honey from Flowers, and ftoreing it 
up in proper' Cells againft Winter. — Thefe always com- 
pofe the -5tt;^fm, led forth by the Queen to (eelc new 
Quarters, aod fettle a Colony in fome convenient Pact 
6f the 'Neighbourhood . 

Euphrof, As there are Bees of different Ranks and {Qua- 
lity, io I fuppofe they make their Cells accordingly, for 
the peculiar Accommodation of each. 

Cieon. They do lo; for fome are very lar^e for the 
Queen and the Nobility; others of a lefs Sze for their 
A^^&r, or Maggots; other Cells are defigned for Ma^ 
gazines of War; but the bulk of the Combs coniifts of 
Cells in which they dcpofit their Honey. 

Euphrof, 1 have ktn thofe bufy Gentry oftentimes col- 
It&ing the Ambrofial Sweets of Flowers; but how, 
CltonieuSj do they convey it home, and make Honey of it? 

Cleon. They exhauft it, by their Trunk, from the 
flower into a proper Vcffel in their Body, called the 
Bwry-Btf^, which having filled, they return to the HivA, 
di^orge it into the Cells in Form of Honey ^ and as this 

Veilcle 
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Veficle is as bis as a fmaU Pea, fix or feven thoufand Bees 
will fooji^ by their inccflfant Labour, replenifh the Combs 
with the delicious Food. 

. JEupbrof, I prefume too, C'eontcus^ that the Af^aly Matter 
which the Bee collects from Flowers, and flicks on her Legs^ 
and with which her Body is fometimes almoft covered, is 
that Subftance with which they make the Comb or Houfes. 

Cleon. You are perfc6l!y right, my Euphrofynt ; thefe 
Mealy Particles contain a very fine limped Oil or Spirit, 
and being bruifed, they eafily work them up into a Sort 
of Pafte which you fee in Lumps on their Legs. — Thia 
they carry Home to the Hive, where they meet with 
great Numbers waiting conftantly on the outfide to re« 
ccive it from them, as alfo the Duft from their Bodies.— 
This they carry in to the fVorkln^ BeeSy and the others re- 
turn for more.— The numerous tVax-Mofons in the Dome, 
with their Mouths, Pincers, Teeth and Feet, foon make it 
into an adhefive Terras, and therewith fabricate their 
Cells.— 

Euphrof, Pray, CUonicuSy are the Cells of the Hornet^ 
JVafpy and Humble-Bee made in the fame Manner ? 

Cleon^ Pretty much fo, my EuphrcfynCy but not with 
the fame Materials. — For the ff^ajp makes the Comb with 
fine Fibres of Wosdy which, with a Sort of Glue, they work 
into a Pafte, and then reduce it to a Leafy Form ; of 
thefe Leaves laid upon one another, they conftruft their 
feveral Stories of Paper Cells, various Pillars between each 
Story for Support, and a Domicle or Ncft, containing 
the whole — The IVafpi make no Provifion for the 
Winter, but either kill or drive out their Young to Shift 
for them feives. — They have many Females, many more 
Males, but the Working-Wafps are by far the greater 
Number. — They arc very great Enemies to the Bees,^ 
whom they not only rob of the Honey, but devour their 
Bodies likewife. — But that you may have a more correft 
Idea o^ the Ingenuity of Wafpsy I here prefcnt you with a 
Kcft com pleat, cut open on one Side for you to fee their 
curious Workmanrtiip within. 

Euph^of, A cuiious Prefent this; I think my dear 
Chonuus is very folicitous about my Philofophical Eru-* 
dition.— - 

CUcn. 
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CktH. Giveyourrelfno Concern about that, my £«- 
^•fyne. — 1 am determined no other Euphrofyne ihall take 
Precedence of mine, in that Refpcdl:. — f purpofe alfo-to 
Purchafe of Mr. H^tldman a Glaf$ Hive o( the beft Sort, ia 
which you will behold with Admiration, all the Of>era- 
tions and (.^economy of Bees, the to much celebrated 
AnbiteSs of the Infed-kind. 

Eu^rof. O, Cleonicus^ you will make mc too wife— - 

but pray, is not this the famous lyUdman who is fo much 

celebrated for his ftrange Feats and Performances with 
Bees ? 

C4w. The fame Individual Wtldman^ my Euphrofyne^ 

"^He is as much famed for his fuigular Sicill and fur- 

pniing Dexterity with regard to Bees, as Brejlaw is for 

^^^ Ligtrdcmatn, — He is poffcfled of a Secret by which he 

can atany Time caufe a Hive of Bees to fwarm upon his 

Head^ Shoulders^ and tody^ in a mo(t aftonifhing Manner. 

77! W him drink a Glais of Wine with the Bees all over 

»is Hca^i and Face more than an Inch deep — feveral fell in- 

^ ^he Giafb and his Mouth, but they knew him too well, 

^ftinghim. — Ac^d he has taught his Lilliputians (omwch 

^'litenfffy that they never attempt the leaft rudenefs to 

^''y who rcfort to fee the Spt&aclc. — Nay he goes fo far 

^^toad the Part of a General by marfhalling his fmall 

/^^ numer )us Army in Batfle /frravy upon a large Table— 

.r^Tt he divides them into Repmepits^ Squadrons^ Batta-' 

'^^s^ and Com^nnlfs^ according to Aiilitan D'fctpline^ 

^^iting the Word of Command. — The Ge cral then fays, 

^^rch , — and inliaiitly they begin to March in the regular 

fj^^ uniform Manner, Rank and FiU^ exaSly like the 

P *clicrs in their Kxcrcifes on the Phtform in 5t. James*s 

j**'k. — Such a Mi^opfivrel (h »uld have thought beyond 

^ ^ Art of Man to efte<S, if I had not been an Eye- Wit- 



y^^^phrof. What wondrous Arts has Providence imparted 
P^h to the Alan and his Bees — Now, C/eor,icuSy let us a 
"^*lc Speculate on the excetrding Wifdom, Providence, 
^^^ Induftrv of Ants fo much celebrated in facrcd and 
Pi^ofanc Hiilory. 

C/:M. Perhaps my Euphrofyne may have heard much 
wore upon that Subjedt than eyer can be verified by Ex- 

pcnmcnis. 
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peiiinents, mftde tnthe moft critical and chcumkuntiaM,!^ 
Manner poAble. — Nay, what is more, the direft con.--^ 
nary 16 notorious and certain from the fame Experiments* " 
Three of our moft celebrated Inft^ Philofrphers^ Swanh- 
tmrdam^ Ri^umufy and Carre^ all agree from numberlcfs 
Experiments they feverally tried for many Years together, 
that Ants are fo far from being induftrious and provident 
mcc4leding Stores, and making Magazines of Proviiions 
for the Winter, that they never eat at all during that cold 
Seafoii, but were always found in Heaps one upon ano- 
ther, in a torpid State, which could hardly be called 
Life. — True, they live together during the Summer, and 
bring to their Hillocks almoft every Thing they meet 
with in their Public Roads, for fuch they have on every 
Side of the Hill. — They are not fine mouthed, for they 
eat but of every Thing when they do eat — and if a Toad, 
Frog, Infed, or any Animal be thrown amongft the 
larger Sort, called the Horfe^EmmetSj or Pi/mires^ they 
feon-£illto work upon it, and will pick every Particle of 
Flefli off their Bones; and they thus exceed the moftS 
d4»ctrous Anatomifl in the Art of making Skeletens^ 

Eupbfof. Well, I thought the Ant had been almoft as 
wife as Argur himfclf.— But I find my Miftake. — ^^Yr 
CleomcuSf is there any fuch vulgar ErTor in regard to the 
Sfider, which Agur alfo fays k one of the four little 
Creatures fo exceeding wife ? ( Proverbs 30. ) 

Ckon. If there be any Miftake here, I fuppofe it is on 
the other Side; for I dare to fay, my Euphrofyne^ the 
whole of the Spider's exceeding Wifdom or inftinftivc 
Faculties was not known to that antient Ifraelitijh Con- 
notffeur — I queftion if, before the Ufe of Microfcopes, 
any thing was known even of the moft curious Part -of it's 
Form^-did Argur know if the Spider had four, fix or 
fight Eyes ? Did he know the Manner in, and Parts from 
which be fpins tbofc fine Threads or Silk which 
compofe his Web ? and the Gbaen with which they are 
lined throughout i Did be know that the Web of a Spider 
is like that of a Caterpiiler, but firmer, much ? That Gloves^ 
Stockings zn&Cioth have been made with Silk of SpidtrSy as 
well as of that ef the Sllk-lVerm^ but more rich and deli* 
iicatc I Did he know that Spiders can fy wherever they 

pleale 
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^cirfed and mount aloft in die Air above the higheft Spirt 
'1 England ? 

£uphr$f, I Aippofe, Clumicus^ he intimates the Wifilom 
^ the Spiders confifts in their Tixtrine Art of making 
Aeir ff^fbs^ feizing on their Prey, and fccuring it by re- 
volvii^g jt a Hundred Times round in the filken Conis, 
JS^^tcli jflRic* from the hinder Part ot their Bodies— 'Thefb 
^P^rations I have oftentimes obferved with Wonder and 
'-^^»t«cm for the FiSfims. 

C2i£on. The Spider's Web has been a celebrated Theme^ 
■?*■ Poets and Philofophers of all ages; yef there is 
|*^t:Je xn the Conftruftion of it in the leaft Geffntitrkali 
*^ *s a Syftcm of Polygons indeed, but irregular ones v the 
^i4e9 hare the Appearance of parallel Lines, and in- 
*^^ arc really fo by Conftrudton, aa Pope has ob^ 
fc^rcd in the following Diftitch. 

Who madi the Spidtr ParaiUh Defign 
Sure as Dcmoivre, wkboui Rule or Lim ? 

Eupbrof, Pray, CleonUusj how do yoa Account for 
Spider's flying without Wings ? 

CteoM. Indeed mj Euphrofynej I catv't Account for it at 
all. — ^They have lome unknown Energy as well as In- 
ftn£l> by which they convey themfelves through the Air^ 
with their Legs clutched up, infttad of being expanded!, 
all feemingly contrary to the Laws of Gravity^ and tbo 
Means of Flying, 

Euphrof. I have heard Spiders are poifonovS) is that 
true, Cleonicus? 

Cleon. It is not, nw Eupbrofyne ; many People take 
them by Way of Phyfic, for the Cure of Diforders. * 
What other numerous Particulars relative to the Form, 
Colours, Afpe6l, Eyes, Legs, Webs, ice. in the various 
Orders of this Species of InfeSs, you may be inquiiitive 
about, the Micr^fcope wilt better inform you of, than all 
the Naturalijis in the World — but as I know you are 
fimerous, I have contrived a Spider- box in Glafs, which 
will hold the largeft Garden-Spider alive, and being placed 
under the Compound Mrcrofcope, you n[>ay view it's 

beautiful 
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beautiful Colours^ Aeiions\ Motions^ ^c. ^c, in the Sokif 
jlf/Vr^/f^//, thefe Phsenomena will be very entertaining^ 
the Animal itfelf appearing three or four Feet long. 

Eupbrof. You are vaitly pbliging, Cleonicus. — Pray 
Vhat other Infefts are there of Note ? 

Cleon. There are fome of thofe called NoSfiluca^ which 
'ftune or glow by ^ight ; of this Sort, the moft remarkable 
with us is the GlowlVorm (Cicindela) which you mud 
bave undoubtedly feen in Hedges in a dark Night, like a 
little Coal of Fire. 

Euphrof. I do remember to have feen them, Cleonuus^ by 
their (hining Lights but 1 know not what the Form of 
this Worm is. 

Cleon. It is not a If^orm^ my Ruphrofytie^ but a winded 
tak& of the Fly Kind, a little longer than the Flefli fly, 
and it's Lamp is in the hinder Part of it*s Body, and the 
whole of which nearly, is illuminated or made dark at the 
Will of the Creature. — When every thing is ftill and 

iuiet about it, the Lamp is lighted inftantly, by the 
right of which, it can fee its Way about, and find it's 
Provifion— but on the leaft Noife or Diilurbance, the 
Light as inftantly becomes extiniS^, and you fee no more of 
it, or where the Creature is, till all is quiet again, and the 
Phofphonal Fire re-kindled. — This fingular Infeft has 
been the Admiration of all Ages. — A Theme for the 
Pott as well as the yirtuofo^ you remember in the Fairy 
Song. 

Bui if the Moon doth hide her Heady 
The Glow- Worm iights us Home to Bed* 

Euphrof. Such wonderful Phaenomena muft needs in- 

?ire all Mankind, that have any Refledion or Feeling— 
fuppofe, CleonicuSj there are different Sorts of thefe 
GloW' Worms in different Parts of the World, if one 
knew the Truth, as Nature feems always to delight in 
Plurality. 

Cleon. There is mention made of many in the Writings 
pf Naturalifts — But one I have met with not yet de- 
fcribed by any, which i have refcrvcd on Purpofc to gra- 

tity 
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tify my Euphrofyne — it is called the Pyrolampas^ t>r Lant^ 
hrn-rFIf, there it is. 

Euphrof. A great Curiofity, this; it Has tranrparent 
Wings liicc a common Fly, but along Snout or Horn like 
a Scarab : — Pray, Ckonicus^ what Part makes the Lafiip 
in this Infed i 

CUon. The /f^ir, my Euphrofjnty which you obfenre is 
very tranfparent, and when the Infect is alive it is filled 
with a liquid Phofphorus, or luminous Matter, which 
gives a Light like a Lanthorn by Night — ^and when we 
confider the Size of it (an Inch long, and as big as a 
Wheat-Straw) you will not wonder at what the Saikn 
Report, that when great Numbers of them fettle upon the 
Mails and Riegtng of their Ships^ they tllttmrnate the 
Decks to that Degree, that every thing may be fcen almoft 
as plain as at Noon Day. 

Euphrof. Very extraordinary indeed ! Who can be tired 
in contemplating the Works of Omnipotence! But priy^ 
Cleomcusy is not the Light in thefe Infe<^s analagous to 
what we fometime^ fee in Rotten Woody putrid Flejh and 
Ftjh^ Sta- JVatifj ^c. f 

CUon. No doubt but it is, my Euphrofyne^ a luminous 
^ualrty we find is imparted to many different Subftances, 
both y^fV and ^tt/df ; — but the moft furprizing of all is 
the common /oiid Phfjphotus of the Chemift, of whxh I 
have here a Piece to mew you. — You obferve I keep it 
in a Vial of Water, to prevent it from flying away in a 
conitant Fume — I put into it a Goofe Quill, and you fee it 
Smoke — I put the Shutters cIo(e, and you obferve it glow 
and Smoke like a Coal of Fire — I draw it upon Black P»- 
pcr, and it gives fiery Traces of Light and Smoke— I write 
my Euphrofyne'' s Name in Letters of flaming Fire.' — Now 
draw the Tops of your Fingers all along your glowing 
Name. 

Euphrof. I do, CleonicuSy what then ? 

Cleon, Then only loo'< at them. — 

Euphrof O Lud, O Lud, Cleonicus^ my Fingers arc all 
on Fire ! what (hall 1 do ? 

Cleon. You need not invoke St. Lud fo much — 'tis but 
a lambent Flame, and will do you no harm — by chi« 
Expcruncnt you fee there may be Light, ye^, a Flame in 

Bodies 
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BodiQS that is per/in^ yi innocent. -^Biit noi)» behoMiyili 
I rub the PKofpborous hard on thcLPai^r^ it fpts it into* m^ 
Burmng^ F/120M' immediately -^-WVnd what is ftill mpr^ 
ffiange, is, that Water itiUf with Qiffi,ciillv extinguiib^^ . 
4L — A Piece of this. Phofpborus^ fhifiJc on a large Pio^^i^ 
held to the Flame of a Candle, takes Fire, and. bumf wjtiBf 
tbc greated Violence imagiaaUe^ obftrvc tfaq £i;9cptTi* 
Qiont. 

EuphroL I doob&rve it with wooder; I nevecfamfia^ 
fierce a £ lame^-aii ioexting^iilbabla Fir^indatd.l-^widl,^ 
I never knew (q mucb of ^ofjfJ^rtal Ligbi befime-«Ji «jm^ 
Ibjit love aod thank iB]f[ dear C*^o/iims fqr iu 

DIALOGUE X. 

Tie Subject of remarkable Ihszcts coniinaid. — r 
Of the Unicorn Beetle ; the Eoier^Id B^^Tirj^.^ 
Cochineal •, Kermes : Of Phi ME.TAAfOR-' 
PHQSES c/Insects; ^hc'tr Nymphpe^^rErucati 
their Aurdia, or Chry&les. ^}jefe Traitsmu* 
TATiONs exempRfied in the White Froth. Infefti 
and Ephemcrous Fly. 

to 

I Fear I fhall treyou on this tedious Subject ot TnfiSh 
my Eupbrojym — but for the future, a new^ Scene will 
open to our View. 

Euphrof, In fo fine, fo cxtenTive, and (b vefy fertile a' 
Fiild of Philofophy^ it is no wonder if we are fo long palling 
through it ; but as it is a Part of the High Road to divine 
Knowledge, you will never find me fatigued, theFefbre^ 
pray Clwticus proceed. 

Cleon. I have juft now purchafed a curious Unkvm 
BtetU^ which may be truly efteemed the only genuine 
JSMntiCdras Bceth^ as It has but one uniform Horn in tlie 

Middle 
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middle of its Head, tapering to a Point, and turned in 

half a right Angle towards the Back, with an incurved 

Point ; in every Refpef^ exadly agreeing with the Horn 

of the Rhinoceros, which thofe of no other Beetle do.— « 

I iwas unwilling my Euphrofyne ibould be unapprifed of 

fi> beautiful a Curiouty of Nature, efpecially as I think it 

a Mm-difcripi^ for the lateft Writers on Infeds, not even 

Livmmts himfelf, gives any Account of it. 

^uphrof* You take great Pains to oblige tne, C/e$niait^ 
arrd emulate Nature itfelf — for how lavtfiily has (he ar- 
^^S^cd this Animal, not an Inch long, in the rich Attire 
o^ d^olours and fplendid Ornaments in its Head, Breaft, 
^^Sngs, and Legs. — But particularly that curious lictle 
Ho«*n makes this Scarab a valuable Curiofity.— Alfo, that 
T'^'^^/ or SbitU over its Shoulders, embofled and em« 
bro^i^ned with a Crimfon Bronfe, is wondroufly fine, with 
^^ its variable Hues.— How richly are the Shoulders 
emblazoned with a greenifh Yellow Tinge !— The Winga 
^ 9 Cerulean Dye, nicely furrowed and dimpled.— But 
vrl&at an odd Sort of a Head it has, it feems to be a Cap^ 

CJan. It is trulv a Cap of Armour^ or Htbnet ; the 
furifc as the Heaa Piece on a Coat of Armour ^ worn by 
Warriors in Days of Yore. — What a polifhed circular 
«^ini you fee round the fore Part of it — in the middle of 
this (mUcad of Plumage) rifes the Horn from a GoUUn 
^''oi*»rf— twolmall Eyes, jetty Black, placed iuft behind—- 
^d the Mouth, Trunk, &c. quite beneath and out of 
^'ght.— I advife you to place this among the Rarities in 
your little Mufeum, and then by Degrees my Euphrofyne 
^ay be able to Ihcw what the Keepers of the Briti/h Mu^^ 
y*»«»i cannot.— 

^upbrof O fye, Cleonicus ! I outvie the Britijh^ or 
'^thcr, the TForufs Magazine of Rarities \ 

Cteoa* No fye at all, my Eupbrofyni. — -—It is im- 

^ftble that any Collection fhould contain every Kind of 

^^jcAiD tbeboundlefs Field of Natural Curiofities.— • 

\ ^ill Wager a Dijh of Coffee with you, that you do not 

^nd the Greet!' Pea Beetle in the Britilb Colle<£tion of 

I^^SECTS ; what do you fay to that? ■ 

Vol. III. F Euphrof. 
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Emphrof, How ihould I I^ow what to faj to it, till | 
bave fecn it, CUopicus. 

Clioftf WelU there it is, view it nicely, 

Eupbrof. I do ; but fee nothing in it worthy the ineii^ 
tion of a Mufeum — a fmall iniignificant Scarab. 

Cli§n* I muft confefsi my Euphrofyngy it is too triflinr 
in Appearance to attra^ the }Lye of s^y Perfon but f 
Virtuofo ; he always views Things with a Micro(c<yic 
£ye, and fo muft ypu to be apprifed of the Beauty ana 
Native Elegance of this diminitive Creature. — There^ | 
have placed it undef a Compound (^ns, now view it ^ 
fecond Time. 

Suphrof. I will.««f*-On my Cpnfcicncc I never (aw a 
prettier Objeft. — ^You may well ?ajl it the GrunrPim 
fieiiUy CleonieuSy as it appears to be beftrowed all over with 
very fmall CJrccn Pea«, or fomcthing like them — but tQ 
fpeak in a Style more worthy the Dignity of Nature, ij 
appears to be a Scarab befet all over with {ine final) 

£M£RALD8. 

Cli9'fn But now view it through a deeper Compouod^ 
gnd you will plainly difcover what it all is.— 

Eupbrof. O, me, it is now magnified fo much, that I 
can plainly fee^ that what before looked like litt)e Em^'r 
raids, are only the Tops of oblong grern podie^, which 
grow bj a Pedicle from the Surface pt (he whole Body— <« 
beiide^ which J gbfer/e another Sort «f Matter growing 
betwisen, to keep them firm in their Pofition^. — in (horr^ 
what you obferyed but oi Pliny ^ Chonicus^ is beie agaia 
confirmed. That the Powers of Nature an no where fo con^ 
Jfpicuoui as in her miniftf/l Operations. 

Clfofi. I fbz]] now tqrn your Thoughts to another great 
Curiofity, my Euphrofyne^ which to look at, you would 
fH>t think to be of tjic infecl Nature, but the Microfcope 
demonllr^tcs it to be fo. — I place it in the Qpake One^ a^ 
heft for fuch a View — there, take it, 

Euphrof. I can plainly fcc it is aji TnfeiS of fome Kin4 
or other, CUoT^ict^s^ \ c«n fee an C)val coirugatcd Body— i* 
with circular KmgSt — { fee ibmeihing very much lik^ 
f/Cgs, and 4 Head or Snout, — I fee enough to convince 
^it it is a fn}all Infef^ like our Lady Cow^ — I f^e in one 
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Part, a little broken, that it is internally of a fine purpl^ 

• Clin. Now you have difcovered all, my Eupbr&fym^^ 

for it is nothing more nor lefs than that noble and va1ua« 

Ue Druf! which we call Cochineal, fo much ufed in 

Dying Scarlit^ Crimfm^ and PurpU. — This enlightened 

Aee Has expunged many a vulgar Error, and among 

otoers this, that C9chinial was the Grain or Sad $ffomi 

fveiffn VegitahU. — But now we are fo well acquainted with 

it, ai to know that the Manufacture of Cochineal in 

itixco is as common and vulgar as the making of Honey 

and Bee's Wax is here. , 

Smphrofn A fliort Sketch of that, CUmcu$^ Would be 

Citremely agreeable to me. 

<7/m. You' will know then, my Eu^rofyne^ that Cocbi* 

neal is the Female of an Infect, which feeds upon the 

0piEfJ9//tf, or Indian-Fig of New Spain. — After becoming 

a Ply, fome little time it fixes itfelf upon the Leaves qf 

the Plant, and there continues till it has atuined its ut^ 

i!»ft Perfcftion. — The Native Americans make aconftapt 

Trakle of Breeding them in numerous and large Pla^Ui^* 

tionsof the Opuntta^ having generally two or three Crops 

<rfthem in a Year — and fo great is that Branch of Com-» 

merce now, that it is computed there are eight or nine 

hundred thoufand Pounds Weight imported from Span'Jb 

Sirica in a Year. 

Euthrf. I thank you Clnnicus for this new Piece of 
Intelligence. — And is it, after all, owing to this con^ 
temptible InfeA that we can drefs away in fuch gaudy 
Md gorgeous Array, that we fh'me in Purple^ Scarlet^ and 
CrinUlm ViftnunU in all the Glory and Pomp of At- 
tire! 

^ CEmi, What Species of human Grandeur does not ori- 
pQate from fome low Subjed, or defpicable Creature, or 
Mother ? — 1 here is another Cafe Amilar to this, my 
^^'pbrofyne^ and that is, the noted and ufeful Drug ca'led 
^*n»#i ; for this, too, is the Female of a Fly of that 
Nanjc, which feeds upon the IUk^ or Holm-Oak j — Thefe 
J"^ of great Ufe m dying Scarlet^ and ftill much greater in 
Hedicipe.— The Ancients thought it a mofl efficacious 
9^1 and there is ftill in our Shops the Arabian Confec? 

Fa tio|i 
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tich called ^/Jrnii/jr.^— When the Female has laid jher 
EggS) tyhid^ are very fmall and innumerable, (fae die$ 
iopn after, rehiainihg nxed to the Spot where .{Be was»^r-^ 
tier Bodyis a mere Cafe, fcrving to defend and cover tbo 
fe^.— Thefc being in i^erfeftion, are ^gathered by ^ 
yvomen in the Morning m great Quiahtities, — ar6 pnv 
periy manufadured for Vfe — and iippoirted in gf^V^^^l^* 
titles from France^ Spain^ Jtafy^ and the rjles or the Arai^ 

\_Eupbroft I. have heard our Niirfes often talk of .tBe 
wonderful Efficacy of their jfkermes Cortfetlion in tBcir 
Way, but never had any Idea of an Infe^ being the pr^nr 
cifMil Ingredient in. it before. — I iind) Cle$mcus^ When cue 
Health declines. Nature has very benignly furni^ed^ii^ 
with Refioraiives from cverv Clafs of Beings in the Crea^ 
t!bn, Animid^Vigitahliy ana Miner aL 
.. Ckon. -Your Refleftion, my Eupbrofynf^ fs ju(i.— -]^ut 
it is Tiiiie now to advert to one other Predicameht pe- 
culiar to this Tribie of Animals, and the moil amazing^ 
ibfall, I mean their Metamorphoju or Change frcMp iojie 
IBtate of Life to another, and from one Form to aqptBef. 
— I can with Truth fay what Ovid aflcrte^ in poeiibat 
Fifiiop only^ 

0/ Bodies changed to variour Forms ^ ^fi^i* 

Eupbrof. Thiis is fo hovel a Doctrine to me, that I 
Icarccly. know what. you mean by it, CleoniofSi am I to 
iin'^eritand that by the lame Power who created one Anir 
itoal, it is really changed into another ? 

Cleon. Yes, my Eupbrofyney that is the Myttery you 
are now to be initiated into. — Pytbagoraf taught a Tranf- 
migration ofSouU^ which he could by no Means prove true 
by Experiments..—- Ov/</*/ Metamorphofes are all Fi£iim. — 
Biit a Trah/mutation of Forms in numerous Species of 
^Ppdies, is an obvious Fa£b, which admits of Ocular 
pemonftratioh > — and not only a Jmgle Tranfq:iutation, 
but many fucccffive Ones, in the fame Animalor In- 

fea. 

Euphrof. Well, CUomcus^ you talk of ftrange Things j; 
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Vut fads, I find, are tf^hmi^^ them Jto jme ; fi>I (kM 

bocomc your rrofol^tp withjthe greateft Pleafure* 

CU^. lihall not eoiier mto'.tne Difpiite among the 
Anbients, wiuh was JlrJ?, the Hat or the Egg ? — ^but'I 
Hiall take it for a dejErided Point, that not only the Hen^ 
^Ut iViry other ^nimdl was ori finally antajfuJ in^ andpro^ 
€l^d€iifr§m iak Egg\ t^oK of ihk Tolypus-'KindovAy excepted* 
—You ^11 know, therefore, my Euptrofine^ that the 
Chknges bojji in Body and Form, arc in fome three f in 
pchers /inr, and fome undergo ^ve Metamrph^fes. For 
(%.) Tne firft or foetal State is .that in the Egg* (i.) 
Wben the Fcetiis is mature, it bur(& the Shell, or i9 
batibidy generally in the Form of 2,fmall tnfefl which is 
palled .ti^ '-^^^^^9 or elfein the Form of a t^trtiiy Xfttg" 
gpt^Cfdpr filler y orC^ri^^, wVicb is called the lEruca. (^^ 
Afi^r the Nympha or Eruca comes to^ a tnatuie St:^te .ih 
thapt Form, itgener^lly we^ve^.Utfclf' a Wfh Ceffn^ and 
c^ten a long C^e with Rings tinged in part with z ellow, 

J^hicb IS 'therefore called the Aureliioi ox Chrypdis \ in this 
jafe it continues its appointed Time, longer or (borter, 
a|^r then is ufhered into the World again in theFc^rm of 
(4«) An Jqjtatic Nynifha or £ruca^ qf various Forms anil 
Kinds. After living in this Element its delKned Period, 
it will throw ofF its prefcnt Coverings out of wbioh will 
arife {$.) a moft beautiful Infe£l of the Gnat E'ndy.tlbe 
Female of which lays the fame Eggs again as at .fi[til was 
mentioned. 

Euphrof. If I underftand you right, CleonsciiSj you in- 
finuate that a Gn^t goes through a feries of five difiereht 
Sorts of Lives, or at leaft, through Xife in five various 
For(ns of Animal B jdies. — And pray is not this a Traiif' 
migration of Souls in Infe£ts i 

Cleon. 1 cannot deny but that it is very much like it.—- 
But my Euphrofyne is not to fuppqfe every Infefit uiider* 
goes all the five Changes} for fome have only three; 
and rooft, but four of them. — I now intend to convince 
you of the Truth of all 1 have faid by the.X^ii^ony of 
your own Senfes. To-begin then with thofe that undergo 
three States of Life, you muft apply ^the MJ^^'P'^P^ ^ 
the Objeft I place before it* — There ic is. what do you 
fee? . • -^ ^ 

F 3 Euprof. 
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' EuphfSf. See, why I fee a great Number of pretty littltf 
Animals ujkin a Green Leaf— tfiey have fix Legs, twcr 
Black Eyes, and two very long Feelers, which they ply 
about veiy quick as they move. 

Clion. And don't you fee befides thefe, an innumerable 
Quantity of fine tranfparent pearly Atoms all over one 
Part of the Leaf ? 

Euphfef. T doVery diftin£lly ; and more than that, I 
fee they are all fixed on the Leaf bv little Pedicles, as if 
they grew on it— but as 1 obferve them only on this one 
Spot, i fuppofe Cleonlcus^ you will have me confider them 
as the Egss of thefe Animalcules, 

Cleon. Undoubtedly they are, my Eupbrofyne^ and that 
die Animals you fee are in their Uympha State. — Now here 
h ainother Leaf, on which you fee no Eggs; but many 
fmall Infe^ with Wines, — view them, my Eupbrofyne. 

Eupbrtf. I will —Why they have Wings twice as long 
as their Bodies— very long Feelers, and very fine. — Six 
Legs and two Eyes — with the Bodies of fome beautifully 
fpotted. — But I fee at the fame Time numberlefs tranu 
parent fmall Skins of thefe Infefls— I fee their Bodies, 
Legs, and even the fineft An^inn^ at fall Length — what 
do they mean Cleonicus f 

CUdH. They are xhtJExmia^ ox) call off Skins of the 
Tfympha^ when they aflume their third Form, or that of 
the Fly. — ^Thefe pellucid Skins are analogous to the Au- 
retia in other Infeds.— Thefe are the Animalcules which 
make what is ufually called the BUgbt in Plants and Shrubs, 
whofe Leaves fo blighted, are all crumpled up, as this of 
the Currant-tree you now fee. 

Eupbrof, Now you fpeak of the Blight, Cleonicus^ pray 
is not that X\it\t frothy Animal which I ob(er\'e fo frequently 
upon, and fd much annoys the Beauty and Verdure of 
of the Plants in our Garden, to be reckoned a Blight ? 

Cleon. Hardly, my Eupbrofyne\ for though it does, by 
its Frothy greatly fully your Woodbines^ Golden Rody Rofe* 
tnary^ and other delicate Plants, yet it never deftroys their 
leaves or Flowers, as thofe we prop'crly call Blights alvirays 
do. — But this InfeA is another Inftance of the flight Re- 
gard we pay to the greatejl Jingularitiis in the Works of 

Nature,— ' 
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Kature.— Inftead of the deteftable Epidiet of Slight^ thd 
Philofophcr looks upon it always with an aweful Regafdl» 
tmd calls it the Jiftg^lar Specimen of creating Power. -^Th« 
peculiar Art of defendiiig itfelf from Injuries and.Difiu/^ 
bance by a Froth which it can throw over its Bodjr H 
pleafure, is no where to be paralleled in the bouildlefs Field 
of Creatiort that I know of. 

Eupbrtf. Wclli but after all you have (aid Of ic^ whtt 
18 this wondrous Creature, Cleonuus f 

Cle§n. I will (hew you, my £a^^r();3'''/,*^having taken 
off about half the Froth, you fee the Animal, and its Art 
of fupplying it through the Compound Lens.«^* i 

Eupbrtf. I do with Pleafure now behold it, whi^h 1 
never did befoie.-*-! fee and admire the Finger of J>eity 
in this Animalcule ! — 1 obfetve he conftantly keefH 
throwing his Tail, pazt this Way and that, and everjrl time 
I (ee the Fr$tb come out in large Bubbles to cover itfelf 
^rithall. — I really thought till now the Fntb had pro* 
ceeded from its Mouth. 

Cieon. But the nobleft View of all, is the Method this 
Creature (or Nympha) takes to Metamorphofe itfelf intb 
a Moth, which you may obferve at anv Time, as follows: 
k^-After the frotb begins a little to (ubfide, put it with 
the Leaf under the Glafs. — The Froth degenerating to 
a White Film, fixes the Nympha to the Leaf — foon after 
this you will fee the Moth firft put out her Head^theti 
proceeds the Bod v by degrees-^— as foon as the Shovlder^ 
are out^ you will perceive a fmall Protuberance on each 
Side— thtfe Protuberances, every Minute, grow lal-ger and 
larger, till at laft you will obferve, they are tbe Wings oftbe 
Afotb unfolding by degrees.— After one Quarter of an 
Hour the whole Change is effeded-^the Moth is liberated, 
its Wings are extended over its Body — and the fine Silver-^ 
looking Cafe of the Nympha remains in your View, with 
all its Legs, &c. — This whole Scene I have myielf viewed 
with the higheft Pleafure, and fo will my Bupbr^fyne^ 

Euphrof. 1 (hall attempt it the firft Opportunity Cle$ki* 
tns ; — Pray how many of thefe Kind of Lives have Bntter" 
Jlies and Jvloihs in general ? 

Clion, Four, the Fcetus in the Egg, the Caterpillar or 
Nympha^ the^orpid State in the Aurdra^ and the Fly which 

F 4 chenct 
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thence pfo6eeds^«-*After fome Time the Butterfly laft 
her Eggs.— Thefe are batched into CaterpilUrs.^^Tbeb 
after the hot Months, fpio from their Mouths a Sort of 
Web, in which they lie in the Aurtlia Stati till Spring, 
and then comes out the Butterfly or Moth. — In nioft of 
the Scarsisj and common Flies, the Eegt produce Aiag^ 
gots and Grubs. — Thofe of . Gnat-Kind, fmail JUniar 
M^orms.'^Of thefe laft Animals, there are no lefs tliattiive 
Metamorphofes. — And among thefe noi>e fo cemarkabfy 
curious as the Ephemertm Gkat, or Fly. 

Eupbrof, I have beard of this In&£t, CUomcus^ being 
£imed for living but mrt Day. 

Ctimt. That is the common Opinion my Eupbr^fym^ 
but the Truth is, that inftead of a wboU Dof^ there 
are very few of thofe Gnats that live more than five or 
fix Hours after they attain their Fly-State. — For having 
kept them by me in Pans of Water for near two Years 
together, I obferved very particularly, the feveral Periods 
and Changes it pafled through from Beginning to End^ 
which Ifhall now relate to you in Order, and (i.) The 
Gnat lays her Eggs on the Surface of the Water in nu- 
merous Cluflers, which are foon batched by the Warmth 
«if the Air into [a.) Eraut or fmall flender red /iP#raw, 
which dirow themfelves alone in the Water in Form of 
the Letter S ^ as you majr obierve them in all Puddles and 
Ponds of Water during tne Summer Months every where ; 
towards the Approach of Winter, this provident Animal 
begins to nuike itfelf a Cafe, with the meA Materials of 
Vegetables and Earth mixed and glued together,~in this 
it aoides through the Winter Seafbn, at the End of which 
It is changed mto its (3O Chryfalis State, in which h 
continues dormant or torpid till //v Spring comes on, and 
it is then transformed into (4.) a beautiful Nympba^ ox 
-Creature, -like a fmall Fifli^ almoft ; and in this State it 
continues for two or three Months, when about tho 
latter End of May it begins to be fluggifh and in- 
aAive, and about three o'clock in the Afternoon, it 
becomes nearly motionlefs, and fo continues till about 
five, when (5.) The Head of the Gnat begins to appear 

Srntly rtfing above the Surface of the Water; — then the 
ody ilowly afcends near perpendicularly upright, till the 

whole 
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whole be excluded from the E^nm/e pr Skin of the Njroi- 
pba. — The new«born Gmm then fiiils .flat on (he $urfice 
of the Water^ and remains without Motion for a few 
Minutes* — About fix o'CLock it begins to move its Wings 
very tenderly, then rlfes on its Legs, and flutters i^ 
Wings — attempts to walk^and foon after to fly.— -And this 
being the Cafeof&yeral of them at the fame^me, the/ 
will friiii and play about oa the Surface of the Water for 
the Space of near two Hours — the Males and Females 
now nnd each other out, and aflbciate toeetber from eight 
to about nine o'clock. — Then peifue their promifoious 
flighty Dance, as before ; — then the Females lay their 
Eggs about ten o'Clock-*-after which they play and part 
a while, then drop down dead at once, and all expire 
generally by eleven o*Clock at Night.— I once kept one 
alive till twelve the next Day.— I know this Account of 
die Epbiwurm and its Tranrniutationd, differs much from 
what you will find, my Eupbrofym^ in reading Authors^ 
but all I have now avered, I know to 1^ Fad. 

Eupbrof, I thank my CUonicus^ for giving me (b true 
and fo explicit an Idea of this wonderfiil imd curious 
Animal, under all its Variety of Lives and Forms.— I 
liave lesunt already that nothmg is gnat or fmall but bv 
XJomparifon, fo I can conceive a Life of five Hours may 
ieem 2$ Ion? to an Epbernuron Fly, ^ the Life of fifty 
Years to a Man, as both vanUh together when compare^ 
to Eternity. 
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Of S£RP£NTs, Reptiles, and Multipedes ; 
cf the Rattl£-Smak£ ; Viper \ common 
Shake; Snail; Catekpillar ; Bom£YX» 

tr Silk- Worm. 

Cleonicus* 
TTTTE are now arrived, my Euphr^fine in the Courfc 
^/ V of our Meditations on Animals^ to the mofl in- 
fcrior Orders of them, that is, the Rep tiles and Spr- 

PINTS, 
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.l»SNTs, whofe Motion is performed with minjf Fut^ or bjr 
fhVi or by none at til, biit Iftrhich |)u(h themrelves for#^ 
by a iinuoCis Bending aiid Turning of the Body, this 
inray and that, as they proceed ; and this latter Sort we 
jiroperly call SirptMs, and the other which move with mMj^ 
Biit^ we call Centipedes^ Mubipedes^ itc. 

Euphrof. I make no doubt, CUomcusj but eveti thofe 
Animals^ the very Name and Sight of which make on6 
fhudder, will afford very copious and convincing Leifen^ 
of that Divine DoArine, ihe fH/dom of God in tin ff^arts 
ef Creation and PrciJidence^ and as fuch I (hall be very at^ 
tentive to what you fay. 

Cleon. We fhall begirt With the Capital Cfeaturc df 
this kind, the SerpeKt, of which there are many difFerent 
Species and Sizes, both on Land and in Water. — Some 
oftheie ai'e very pdi/inoui^ as tht Rattle- Snake^ and the 
common Fiper or Adder^ — fome have no Poifon, and are 
very innocent, as the common Snaie^ Skw-Worm^ &c. 

Euphrof, Pray, CUonicus^ can you give me any Idea 
how tWisJinuous Motion of Serpents is performed ? 

Cleon. 1 will endeavour to do it to your Satisfaft'on, 
I hope, my Euphrofyne, — In the firft Place you will know 
that the Bodies of Serpents are covered with pretty large 
SealiSf as you fee plainly enough in the Snake or Viper.-— 
2^ Thefe Scales lie acrofs the Belly contrary to thofe on 
the Back, and other Parts of the Body.— 3^/7, Thefe 
Scales have each their particular Mufcles, by which thejr 
can be moved or raifed a little from the Body, — 4^%, The 
Edges of thefe Scales fucceffively fo raifed one after ana- 
ther, become a Sort of fhort Feet, by which they cait 
infinuate or bear themfelves, with great Force forward.-— 
5/%, The Mufcles of the whole Body are of fuch a 
peculiar Form and Difjpofition as to Favour or rath^ 
produce that finuous Motion we fpeak off. — 6/^/y, I'he 
peculiar Articulation of the Vertebree^ or Bones which 
compofe the Spine of a Serpent, are the mofl proper for 
fuch a Motion that can be, for they are round at one End 
and bolUw on the other, fo that they move in each other 
every Way^ like a Ball \n a Socket ; and therefore con- 
fpire with every other Part to Produce fuch z finuous Mo^ 
tion. 

Evphrof 
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Euphref. I am quite (adsfied in that Point, Clionicus ; 
I find they not only move with great Force upon the Sur-* 
face of the Earth, but alfo that they can climb up Trees, 
and twining their Tails round the Boughs, can extend their 
Bodies and Heads a great way round, to take their Prey 
within Reach. — I find in Virgilj Ovid^ Horace^ Lucan^ Ho* 
muTy and many other Poets, very moving and beautiful De* 
fcript'ons of this monftrous and tremendous Creature*— 
particularly that of Hmntr^ which Pope thus Verfifies. 

7i/ Atlars heanPdy and from fbt inmbTmg Ground^ 
A mighty Dragon Jhot of dire portent ^ 
^ from Jove himfelfthe dreadful S'gn wai fent ; 
Straight to the Tree bis/anguine Spires be rolTa^ 
And curFd around in many a winding Fold. 
The tcpmijl Brancb a Mother Birdpoffejl^ 
Eight calhw Infants filN the Mojfy Neft \ 
Hirfelfthe ninth^ the Serpent as be bungy 
Stretch* d his Black Jaws^ and crufifd the crying young* 
fyhile boving near^ tuith mi/erable Moan 
The drooping Mother waitd her Children gone ; 
The Mother lafly at round the NeftJheJUw^ 
' Sei%*dby the beating fVing^ the monjler Jlew. 

Pope's lUa\ 

« 

Cleon. You*ll find by facred and prophane Hiftory, that 
die largeft Sort of Serpents have always been reprefented 
as Dragons and Monjiers^ and under other terrific Cha- 
raAers, which Have imprefled Mankind with irrefiftable 
fear and dread of approaching them \ and it is worthy Ob- 
fervation, my Euphrojyney that the moft dreadful Species 
of all, carries in hi> Tail an Alarm Bell, or Rattle, to 
give Notice to his Prey of his Approach, and thereby 
an Opportunity of getting, if poffible, out of the Way. 

Eupbrof, This muft be regarded as a moft evident 
Proof of a providential Defign, in the Original Formatioa 
of this Creature. — it is from thence I fuppofe, called the 
JRattle^nake. — But pray, Cleonicusy what does this Ratde 
confift in ? 

Cleon* It confifts of feveral hard, firm, and horn-like 
Pouches* which are articulated one within another, in 

luch 



fuel; a Maimp^. and lb loofdy^ that tbiey ftrike againft 
tap^ Q^^^fy ^^ :^'^ ^ Uattliog Vjoifp^ whenever the 
Sffffsjiii vii^fatcsbis Tail, for ttej' axe '|>}aced upon the 
^tJ of it (of t\ut Pur fok. 

Muphrfif, Pray, CUpnictis^ bow large a Size do they 
gfow to ? 

. CUon* The Size of thel^attle^Snake is enormous, m? 
Eupbrofyne ; I have feen the Skin of One upwards of 
twenty-one Feet long, and about four Inches thick ^ it 
was fo nicely ftufFed as to reprefent the Life, and it ftiucid 
me with Horror ]to view it* — But I have read Of £bnie that 
are of a much larger Size. — They are not apt to be mif- 
chievous, but when they are offended, or trod upon. 

Euphrof. The Poifon of Vipers, is from the Biu^ I have 
heard, Cleonicus^ and not a Stingy as in Infers. 

CUon. It is true, my EupbrofytUj the Poifon of Serpents 
16 contained in a Bogy in the Gums, at the upper End of the 
Teeth — it is fecret^ from the Bipod by a proper Gland, 
and conveyed in a Du£l to the Bags* — T^e X^^h arc 
tubulatid for receiving the Poifon,-^ And Jharp poinud for 
making the Wound — a little belQW the Point is a long 
Slity through which the Poifon is emitted into the 
Wound. — The Poifon of Vipers is of great Ufe to enable 
them to fccure their Prey, and to digeftit when devoured. 
—The Flijh of Vipers is of the higheft Eftimation and Ufe 
in Phyfic, as boiled in Broth, infufed in Wine, or eaten 
like that of Eels. 

Euphrof, Is there any Truth in the Story which I have 
?iro heard CleonicuSj that the Rattle-Snake is pofleiled of a 
Power of making fmall Animals, as Miee^, he. jump intp 
its Afcutbj by a fort of Ei^chantinent* 

Clean. 1 know this, my EuphroJ^e^ that People of gres^t 
Credit have affirmed that they have feen them do it often, 
but they vary in their Accounts of this facinating Powqr ; 
fome averring it coniifts in a Sort of Halitus or Breath 
jUFuing from their Mouths ; but others think it owing tp 
iixing their Eyes, with a horrid Glare upon the little 
Moufe, till it begins to quiver and (hake, and with Shreiks, 
and Cries advances towards the open Mouth of the Ser- 
.pent, and then jumps as it were by Enchantment, (as you 
Uy>iinto the fame 

Eupbrof. 
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Eupbrof. How miferaUe fuch i Sight as tirat WoaM 

make me ! What ihrange Things are to be hurA ia 

Nature ! pray* CUonicus, does the Serpent dways move xh 

a prone Pofture, or with any Pait of its Body erect at aitiV 

Time ? 

Clean. It moves in either Mode at Plcafiire, my Eupbro^ 
Jjrni ; but more feldom in the latter, uiiltfs when he wants 
to fee a jgood Way about him.— He dien glides along on 
bis bintter Part, with his Head upraifed ; and brandimihg 
bis fbrked Tongue, with a biffing Koife, when enra- 
ged. 

Euphrof. Pray what ait thofe czWtA fury flying Serptnti 
that we read of ? 

Clean. The fiery Serpent may be fo cdled, pierha](^]^, 
from its high, fhiiif Ag, Gbldeii Colour, in fome Parts ; 
thus the Poet ; 

jlbove^ iUfieree ber gftttering Vohttnes rifij 
Flames in her Crejl^ and Ligbtnihg ih bir Eyes. 

(fpeaking of a Serpent bruifed and mangled by in 'lih- 
feeling cruel SwiamO-^As for ^TlyiHg %rheht^ I n^e^ 
met with any in my Reading upon ifiitural Hiflary. 

Eupbrof. By what you have now related, Cleohieusy \ 
fancy a Serpent of the larger Sort muft make a venr 
I*7ohle and Majeftic Figure, When fc^n \6 the greateft 
Advantage. 

Cleon. So much to Admiration, that he has always been 
thought the wifejl of all Animals ; and even adored as k 
fy^ily among the Egyptians^ and many other Eaftern Na- 
tic^ns. — To fay the Truth, my Eupbrofynej there are many 
of the CSltiher Species of Serpents fo finely fpecklti, 
i!riped, and bedecked with Variety of Colours, as fcaittiy 
to have their Parallel in any other Part of the Crdttlon. 

Euphrof. Well, I think 1 have had a long Leflbh Oh 
Serpentine Philofipby^ Clecnicut^ but give me leave 'to ink 
pnc Quilion more, is there any real Difference between a 
Serpent and a Snake ? 

Clean. A Snake is a Serpent undoubtedly, yet diffefs 
from the Viper-kind in two or threelEfrential Points ; for 
(i.} a %nak$ is not venemous^ as allViperl ixt^^t.) Snakes 

are 
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are hatched from Eggs, but Vipers are bom alive (3,) 
^nakes are generally ^tted Black and White, wherc^ 
Vipers are more of a Bronze or Yellowifh Hue, with* 
long black or dark Streaks along their Bodies.-^— (4.) The' 
larger Serpents have Scuta or Shield-like cover*ng on Ap 
Back iand fore Part of the Body, and Scales on the Belly 
9nd Tails only, whereas a Fnake is covered with. Scaler 
all over^ — And fo much for Serpents, my Eupbnfym ^ 
^owa i^y9 Wprds zonctrnxvi^ Reptiles^ and we have done^ 

Eupbrof. Pray, CUonipts^ what do you properly call 9, 
Keptile i 

CUon. Any Thine that craps or crawls along with 
many fmall Feet, and therefore they are generally called 
J^ibfltipsdes. Indeed many pf tl)is Trib^ haye been called 
IpentipidiSy as if they bad a hundred Feet; and foipetimea 
AHlupides^ a thouJand Feet, that is, any Animal with a 
great Number of Feet ; fuch as fFood-Liccj Caterpillars^ 
Snails^ Worms ^ nay* all thp I^izardrKind \ for though they 
have but four Feet, yet they move by cr^epiffg and crawling 
ahng — in fliort, my Euphrofym^ the Modes of moving in 
thele Creatures a^e fo peculiar apd anomalous, that there 
}s no reducing |hem to any certain Rule. Thus Snails^ 
as having no dtJlinSl Legs^ can't prpperly be faid to 
fftfu;/ or creepy yet they may be fajd to glfde along. 

Euphrof. Ypgr fayjpg JSnails have no diflin^ Legs^ 
Clionicusj feems to imply they have Lf^s of fomp fo|t or 
other. 

Clion. There may be obfcrved in the Sides of the Snail 
an evident Nfotion of Parts, which though ccptaipe^ in 
one continued mucilagjnpiis Mepbffinf, yet mry be conr 
fidered as fo many Feet a^in^ in Succeffipn, and by the 
external roAighpefs of the Skin, pro^ucp a Motjon, and 
carry the Snail gradually forward. 

Euphrof* Fray. Cliovicusj are tl^pfe Bl^ck Spots that we 
(ee on the End of the Horns of ^ he Snails, the real Eyes of 
|hat Creature i 

Clion. Undoubtedly, n^y Euphrofyfte ; apply any Objc^ 
to within an Inch of tFem, and you will perceive that 
they fee it, by their withdrawing them immediately into 
their Head ; — this is fo wonderful a Faculty as is not to 
be obfcrved ip any other Apimal that I know of. — .^s 

Snai}^ 
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Snails have fctar Horns, fo they have four, moveable Eyes 
pf Courfe — two on the long Horns raifed high to fee 
rouod about them ; and two on the ihort Horns below to 
^e any Thing near their Head. 

£upbrcf^ A wonderful Provifion this, for a Creature 
that moves fo flow I And what I think ftill more a Mark 
pT divine Defign, is to find it endued with a Power of 
contra^ing it's Body into zjbdl that it conftantly carries 
about him, when he perceives himfelf aflaulted or ob- 
truded in his Paflage— >I fancy the Snail has Teeth and 



Ja^ivs, CUonicus^ by his readily and fpeedily devouring 
green Leaves and Herbage. 

CUm. He has very ftrong and (harp Teeth, like Cater- 
pillars, and other Reptiles, which devour the Leaves and 
Bloflbmsof your fineft Plants and Flowers, to the g^cat 
annoyance of the Garden. — Thefe Teeth mav be feen 
w'liile the Snail is feeding, if my Euphrofyne will take the 
TjToubl^ to view them with her Exploratory applied in a 
proper Manner. 

Eu^rof. I have fo great an averfion to thefe Animals^ 
Cf^ofHcuSy that 1 fhall take your Word for ^t. 

Ge0t. If you are fo averfeto them, 'tis happy for you, 
thac you are not obliged to iat them^ as many are, for Con^ 
fu^nptivc Difbrdirs^ for they afford the be/i of Nounfli- 

JE^pbrtf. Happy indeed, CUonicus ; I am willing to leave 
the further Confideration of this melancholy Subje£i to 

'he Naiuralift and Invalid 1 fear th|s Riptile Race does 

nor abound in many chearful and exilerating Subjeds. 

CitM. Hey dey, my Euphrofyne^ you are in the Hyp all 
;|once ! Is there anv Thing in Nature but what is beau^ 
^^M ^nd even Jlriktng^ when rightly confidcrcd ? Come 
turn vour Eve to the Pride of mture,5.tt)e fmall Cater- 
f\^lart havejuft taken up in the Garden — look at it with 

>c>ur Corppound Lens and you muft confefs that it is a 

"fh and noble Work of God, 

Euphrof* I never faw a Caterpillar in this Light before 
r*-How richly is it adorned with Colours, Black, Red, 
Yellow, Whitr, &c ! What beautiful Tufts of Hair do 
1 fee in fcveral Parts of the Body ! — Four curious round 
Tufts upon it*s Back, all of equal Size, and at an equal 
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t)iftance, iuft like the Hair in my fineft ^ ^ 

two long Tufts of Hair upon it*s Head, which loolTlib 
Feelers in Infefts ; thefe, too, are brufhy and filack at die 
£ndss and of different Lengths — two more fuch long 
TuftSf one on each Side — and one more the fame at the 
Tail.— What regular and beautiful Ringlets compofe t^ 
Body, ftudded with hairy Knobs of various Hues !— N9 
£rmine is half fo rich and finelv fpotted ! — How do yoUt 
account for fo much gaudinefs zni genuine Finery in a Crea- 
ture of this loweft, this moft contemptible Ck&i 
Cleonicus f 

Cken. The Works of Omnipotence are all unaccoiint* 
able, my Eupbrofyne^ except fome that relate to the 
peconomy and Preiervation of the Species and Order of 
Beings — but you have not yet furveyed all the Wonders 
of this Reptile ; look next at the Feet, and tell me hoif 
many you findy 

Euphrof. I will, Cleonicus ; — I fee fix at the Part next 
the Heady three on each Side ; tlicfe have fingle and 
ibarp pointed Claws, of a Tortoifefiicll Colour-r-upon 
the middle Paiit of the Body, T obferve eight Legs, four 
of a Side, but thefc are verj' different from the other;! 
having a Sort of round. Concave Feet, the Rims of which 
fcem divided into many fmall parts like Toes ; by thefe 
I fuppofe they arc able to take fall hold on every Thing 
they crawl jpon. — On the very End, or Tail, I fee two 
morcy the Inn.c with thofe at the Head ji In the whole* 
rhis Reptile bar fixteen L^s ; eight of two different 
Sorts.— Have I rightly anfwered your Commanc's, Clecni^ 
cus? 

Clecn, Precifcly well, my ^upbrojfne* There arc many 
other Sorts and Species ot Caterpillars, which, at times, 
you will find in the Garden, and in like Manner, may ex- 
amine at your Leifure— — fome a'C very hairy all ove r ■ ■ 
others have no ^siir at all. — But they all have the Faculty 
Qfjpinnlnff a fine Silk^ the Treads of which they draw out 
of their Mouths^ as the Spiders do theirs from their PoJ^ 
terlors. — The Spider fpins his Web entirely with his Feetj 
the Caterpillars with the Mduth only. — The Spider's Web 
is t- en nare his Prey. — That of a Caterpillar ferves him 
for a Rope to defcend frpcn the Branches of Trees to the 
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Ground, -— — He alfo fpins himfelf a Ladder a^ainft 
the Walls . and Windows of the Houfi, bjr Whidi he 
climbs to the Top, and gets into Holes — —and there he 
m^WSr his^ir* Sepukbn^ in which he depofits the Re** 
team of the Caterpillar or Nympba^ and aflumes the 
jAvWiw State. 

Enfr^* I find CUonieuSj that every Thing hitbcfrto ob* 
Cavea ^f Caterpillars^ is applicable to the Suk-fForm^ and 
that thismoft celebrated and ufeful Reptile, to whom we 
owe the greateft Part of our rich and oioftvaluableClaathinRy 
is nochine; but a mere CaUrpillar^ and that the fiktn Bout 
or Cajis^ m which it entombs itfelf, are the Materials of 
all the SiU ManvfaSler'm in the World \ and the Motk 
which produces them, lavs her Eggs on the Branches and 
Leaves of Muttinry trus^ en which thefe Silky* 
Caterpillars feed, to the Time appointed for their 
Change.— —But why is not the Silk of other Cater- 
pillars uled alio I 

Ck§n. I fuppofe the Reafon of that is, becaufe no 
ethers produce it in fufficicnt Quantity; they generally 
finilh their Cales in two or three Days, and but very diin 
ooea but the Bembyx or SilfcWorm, myJSa^ibrs/^^, isat 
kaft ten Days in finiihing her funeral Tomb ; and it is b 
ve^'thick, that were it unravelled into a JhrMt Une^ it 
WOuld.be/ur AfiUs in length— then as to it's Strength, it 
is found that one Silk Thread of the BowAjx^ is equal to 
five of tboTe from the Spider, and much larger than tb^ 
Silk of any other Catirptllar* — But as there are feme cu^ 
rious Books wrote upon this Subjed, I (ball procure them 
Ibr your further Information, and (6 for the prefent 
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DIALOGUE Xir. 

iie forfg^ing Subject continued: Of tbe An^ 
LiON} CsNTiPEB} Multipeds tfr Wood* 
Louse; ^£ft$, ^ Lizards; of tbiCao: 
coDiLE and Alligatovl; §f fi&^CAMBLioir; 
of the Earth- Worm. 

Cleontcus* 

THE prefent Hour, my Euphrofym^ will carfj ui 
through our Contemplations on Reptiles.*—^ 
Common Subjefts of this Clafs are endlefs, but a few 
ilriking Specimens ftill remain to excite in our Minds 
further Convi£kion of the aftonifhing Wifdom, Contri- 
vance, and Defign employed in theTormation of mmy 
Individuals of this low Species of Beings. 

Eupbrof I think my Time never fo nobly employed, is 
when I am in the Contemplation of fome (ienal Operatioa 
of Nature, for be the Subject what it will, it is equally 
grand, equally fublime to me— —therefore pray teU me, 
ClionicuSj what I am next to admire in the Scene of Rep- 
tiles. 

CUm, Something that I sm fure will delight my En* 
fhrofym — it is not only an oddity, but, I believe, a fingu- 
Jarity in the Works of Nature— for whereas almoft all 
Animals, when they move at all, movt Jlraitforwari^^ 
very few indeed, moyt ftdeways^ like the Crab — but none 
in Nature that moves backward onfyj but that Creature 
which Naturalifts call the Formica Leoy or Ant-Liont^ 
which, if it were to fave it's Life, would never move a 
Stip forwards 

Euphrof I am loft in wonder and amazement, when I 
take a Survey not oply of the Infinity^ but alfo of the Dir 
vtrjity of the Works of the Deity ! — An Animal doomed 
to go hackwardy one would think muft always recede 
from, inftead of purfuing it's Prey, and fo, or Courfe, 
be foon ftarvcd. — —By what Art can it preferveit's Ex- 
iftence, ClfonUusf 
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tClion. All Things arepoffibleto thedivineCreator — ^Ani* 
mals of all Forms, and Modes of Movement may have the 
Means of Lite accommodated thereto. — It would puzzle 
'nj Eupbr$fjtnfj or me, to thinkofa Method by which fucb 
aCreaturecan very readily catch and devour Ants and other 
Jn(eds.— And to hold you no longer in fufpenfe, it is 
'briefly thus ; the Ant^Lton feeks a iandy Soil, and having 
ibunda Place in fine flowing Sand, it begins to go round 
and round with a circular rttrogadi Motion, throwing up 
the Sand to the Top* 'till, by contrading it's Circles, or 
rather Spirals, it makes itfelf a Hole in the Sand of about 
three Inches Depth, in the Form of a Funml — it is a!fo 
about three Inches wide at the Top, and at the narrow 
Bottom a Hole is made, a little more than big enough to 
leoeive it's Body, and the Earth hollowed away below ^bat 
—-at the Bottom of this Funnel it lies very fnug, with it's 
Head and Forceps in the Hole, cxpe&ing every Minute 
it's Prev to come to it, 

Eupforof. To come to it, Chonicus / What, by a 

Charm ! or what other Way ? — But I believe I guefs how 
the Cafe ftands.— The Jnt (with all her Wifdom] I al- 
ways looked upon as a giddy-headed Mortal, running 
this Way and that, and every Way, 'till it comes to the 
£uidjr Precipice, on the Brink of which, the treacherous 
Sand giving way, it immediately Aides down the Side of 
ibc Fjinne], and, confequently, into the voracious Jaws 
«f the Iafe£L-Lion. — Is not this the Cafe, CUonicusf 

CUm. You have hit itofFto a Tittle, my Euphro/ym.'^^ 
That is the Artifice employed by fagacious Nature to fup* 
jSj this (othcrwife) helplefs Animal to it's Food, fince 
not only Ants, hut many other fmall Animals in their ca* 
fiial Excurfionsi, run upon the fame fandy Precipice,^ and 
ineviubly h\\ into the Mouth of the Lion. — But liill there 
Kmains a more wonderful Part of the Story. 

EnphroT. Indeed, Cleontcus I Pray let me know what 
that is— ior I am fure I can't guefs it out as I did before. 

CUm, I believe as much, my Ekphrofyr.e^ you muft h% 
infpired to do that, as much as the Animal is itfelf to exert 
fuch a ftrange Degree of Force and Art as it is obliged to 
do on (bme Occafions -^For the Cafe is th;s, when any 
Winged InfciSl happens to fettle on the Edge of the Funnel 
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add i^idea down to the Bottom, it endcaToiirs to lecovtt 
itfcltDy fljring up« but it is foon prevented making iff £f* 
cape tnat Way, by a Volley of Sand which follows ity 
like Stones, and beats it down with great Precipitation to 
the Bottom of the Funnel, where it becomes the littte 
Lion's Prey. 

ittpbr$/.Wt\]y if ever I heard the like of tliis, Ctimkks / 
VThence has this Creature the Power of raifing iiiicb a 
fibrm of Sand about the Ears of the Fly! How docs it 
know that Particles of Sand can have Fercb enough to 6eai 
it down again into the Pit of Deftrudion ! 

Cleon. This Force and this Sagacity in the Creature, ia 
a]l of divine Original. — Animals are but a Sort of living 
Machines. — ^Thcy aft their Parts on the Stage of Life 
like To many Puppets in a 5h ^w; like the Sawyers, the 
Carpenters, and Coachmen, &c. which you fee daily at 
Work in the Clocks in S/. Martin' s-Court. — Any Time- 
Piece may be made to (hew the Hour by an Index or Hand 
that goes backwardsy juft as well as by one that goc^fir' 
Vfiardj in the common Way. — All the mere Animsil Cieii-r 
tion feem defigned to anfwer one common great Purpofir, 
that is. To declare thi Glory of God^ in Specimens of bit 
Hand^Vork. 

Eupbrof.VfcW^ but after all, what is this wonderous 
Animal, this diviiie Machine, as you call it, CieonUus ? 

C/i$n. Why truly, my Euphrojyniy it is nothing mora 
than a CaterptUar oi a large Fly, fomewhat like the LibeOa 
Ct Di'agon-Fly. — All thele marvellous Particulars of this 
curious retrogade Oddity of Nature I received from k 
Gentleman, who with great aiTiduity attended to all it's 
Motibns and Adions for the whole Period of it's Life.— « 
He faid the Creature was fomctimes unlucky, and could 
liheet with no Prey for a whole Day, fometimes not in a 
Week, or Fortnight ; but it appeared very patient of Hun** 

S" ;r, and never quitted it's Station at the loweft Part of 
e Funnell.-r- — At length it prepared for the Jurelim 
Stctii and was no more the Formica Leo. 
' Eupbrof. With what Plcafure, and Aftonifhmeht dp I 
h^ar fuch Natural Hiftories as thefe ! — Pray Cleonicms 
what is the next ftrikiiig Objed among Reptiles, that re<* 
quire my Attention ? 
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Cliiff^ That Creature which is moft properly, qdleda 
Re^ili^ or creep'ng Things I mean the Cbntipee, wfio^ 
Motion is wonderful^ if well confidered, being producol 
Dv the regular and fucceffive Motion of a great Number x^f 
Feet on each Side of it's (mall long Bodv.— Concerping 
this Affair the late Dr. Derham has this Obfervation : , 

*' It is a wonderful Mechanifm, obfervable in the jgoixifi; 
.l:>f A&btfedesy as in the Scolofendra^ &c. that on each Sloe 
of the Body everv Leg has it's Motion» one very reguIariy 
fellgwing the otner, from one End of the Body to tl^ 
bdier, in a Way not eafily to be defcribed in Words ; 4^ 
that tbeir Legs in going, make a Kind of Undulatun^ ^nd 
£ive die jSody a fwifter rrogreffion than one would imagine 
It cofild have, where fo many Feet arc to take fo many 
|hort Steps/' 

iupbrof, I have o^entimes admired that ftrange yet 
pleaiing Motion^ from fuch a Multitude of finall Legs on 
Jx>tb Sides of the Body. —Pray, CUmieuSy what Number of 
thefe (hort Legs may there be, in thofe which have moft 
pfall? 

CUon. I think Naturalifts have counted between tbijrtjr 
and forty on a Side, my Euphrofyne^ but fome have more 
and fome a lefs Number — the common Multipedisox Tf^ooi'- 
tice (which are of fuch 2reat Repute in Medicine*) 
you know very well have out eight of a Side, or (ix- 
ieen upon the whole^iheir Bodies are covered with feve* 
l-al narrow Cafes» which lie a little over each other, fo 
.that the Animal, when difturbed^ can roll itfelf up into a 
round Ball J and thereby can be eafily fwallowed as a PiU by 
thofe who are obliged to take tbem for their Health- 
Sajce. 

Eupbr$f, Our Diforders are many-fold, 'tis tme^ but 
providence makes almoft every Thing a Remedy for Ibme 
or other of them. — Is there any Thing further remarkable 
^n tbia Order of Reptiles* CUonicus f 

Clion* Yes, my Euphrofyne^ we muft not omit that very 
extraordinary Cafe, where fome of this Species are found 
to be perfect No^iluca^ or tojhine in tbt dark Nighty like 
Sticks of Phefphorus about an Inch long, upon die Path 
where you are Walking — I don't know if you ever ob- 
Xerv^ them, but I have oftpn ; — I have alfo taken them up^ 
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put tbem into a Box, and the next Morning, found them 
to bt moft curious flender CenUpees, 

Euphrof. Pray, Cleonteus^ what Order of Beings do you 
reckon Lizards to be of ? 

CUm. As they move by cneping and crawling^ they 
muft be deemed Riptiks^ though they have but four L^s, 
and five Toes upon each Foot. — Of this Species are all 
Efts or NewtSf io commonly fcen in the Summer Time : 
Nay even the Crocodile or jtllegafor muft be ccnfidered at 
only a very large Lisard or Newt^ being in general made 
cverv Way like them. 

Etiphrof. Thefe arc really ftrking OV)tSk%^ Cli^micut \ 
for they never fail to ftrike me with groat Fear and Qreadt 
whenever I dee them,— And yet, ("who could believe it ?) 
a Lady that I fometimes vifit, keeps a Green Lizard for 
her Amufement ; nay even lets the Creature run over her 
Bodf^ Bnojls^ ArmSy &c. It makes me fweat to think of 
it. — I am as much afraid of it when I go there, as fome 
People are of a Cj/.— — 

CUm. I don't wonder at it, my Eupbrofyne^ at all.*— I 
bad at firft a great Averfion to JVater Nttvis^ till I was 
obliged fiequently to put them into Glafs Tubes for 
fliewing the Circulation of the Blood in their Tails; and 
they then became very familiar to me, as the Lizard to 
the Lady you mention. — But were you to fee a Crocodile, 
I (houla not wonder at your being a little feared. 

Eupbrof. I believe it would not be a little, Citonicus^ if 
I was to fee one as large as I have heard talk of, eighteen 
or twenty Feet long. 

Chm. And fome are much larger than that, if we be- 
lieve Travellers; however, this is certain, that they are of 
a monflrous Size, and live on Land and in Water.— They 
are very numerous in all the great Rivers in the Eaft Indies 
and Amirica.'-^Tiiey live chiefly upon Fifb, and any 
land Animal they can feize.— Are particularly fond of 
Human Flefh and Blood ; and often catch up little 
Children, when ftrolling at a Diftance from the Cottages 
near the Rivers — Alfo too often they feize on Perfons 
in Canoes going upon the River.— For thefe Purpofes 
they lie in Ambufh in Sedge, Reeds, Rufhes, &c. which 
grow thick by the Sides of thofe Rivers. — When they 
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fbi;0e tny living Prey^ they plunge with it to the Bottom 
of the River till it is drowned, and then come up and eat 
it above Water.— They move very faft forward, but 
turn very flowly round, fo that the rrey often efcapes by 
that Means.*— Their Mouth is very long and pointed like 
a Fiih's, befet with ferrated, ftrong, (harp-pointed Teeth* 
-^Their Bodies are covered with a Sort of Mail, but not 
impenetrable, the Tail-Part with a Sort of Scales like' 
the Tiles on a Houfe. — ^The fore Feet are fomewhat 
Ihorter, than the hinder ones, and have five Claws with 
Ihaqp pointed Nails ; the hinder Feet have four Toes' 
only on each Paw. — They are of a dark Brown Colour 
like Mud, and are not eafily difcerned from it, which makes 
them the more dangerous.— They are bred from Eggs 
buried in the Sand, and hatched by the Sun's Heat.— 
Xbe jtUtgaur is a Sot of Crocodik^ and has a ftrong fcent 
ofMuJk. 

Evfbref. The Account you have given C/fWorx, agrees 
exadly with what I (aw exhibited by way of Show in 
CHi^ur-Strat fometime ago, where a fmall Crocrodile 
alive in a Tub of Water, was fo hr magnified by a large 
Concave Speculum, as to appear at leaft twenty Feet 
long ; and this was enough for me, for 1 never faw fuch a 
horrible Appearance in my Life. — Is there any thing 
-more, after this, worth Notice in the ReptiU Clafs ? 

G&9ir. Yes, my Eupbro/yniy you have heard many a 
time of that curious Animal, called the Camelion.-^ 

Eupbrof^ I have, C/r^niVvx;— That it lives by the Air- 
changes its Colours at Pleafure, &c. 

C&n. Thefe Stories favour too much of Romance, my 
Empbfffyne^ — the Tiuth is, this Animal is not perfedly 
of the Z/ztfr^ JtT/W.-^And Nature has furniihed it with 
a long fmall Tongue which it throws out of its mouth 
along upon its Back, which fmall Flies fettle upon, and 
ftickto, and are then drawn into its Mouth for Food, and 
this is its Way of Life.-*-Then as to its voluntary Cbang§ 
rfCdours^ I think it too much like the Pretence of FeeUng 
b^Uwsy to be true. — The Colour of this Animal is aa 
exquifitely yf«f Green ; on the moft efteemed Sort, they are 
/potted with Yellow, Brown, &c. — They have various 
Fminencies all over their Bodies, iludded with fmall Knobs 
like Pearls, and Gems, which placed in a proper Light 
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S've them a moS: rich and brilliant Appearance««-*Tto 
yes of this Creature reicmble a deep Lins^ fet in a Ter* 
Atile Socket, whieh by a peculiar Mechanifm of Mu(Uea, 
it can turn forwards, tideways, and backward, lb as to fee 
every way and every Thing about it«— -Yea, fo iingular is 
the Faculty of Vifion here, that the Came lion can lo6k 
forward with one Eye, and backward with the other, at 
tte fame time ; dut it can look upon the Ground, and into, 
the Heavens, at once, without turning the Head, which 
is fixed to the Shoulders.—- There are many inferior Soctt 
of Camelions, not worth reciting to you, as my Defij^ 
IS only to bring you acquainted with the moft extraor^ 
dinary and principal in each Clafs of Objeds which Na- 
ture has propoied for our Scrutiny, and AdmiratioiL 

Eupbrojl O, that every Eupbr^fyfu who had a Brother, 
had one to obliging ! But don't let me tire you any longer 
at this time, Cuoniats. 

Clion. I have only one Reptile more to amufe my 
Eupbrofyne with for a Condufion. — And what ihould 
that be but the Eartb-W^rm. — A Theme truely low in« 
deed, you will fay.— But the divim Wifdom difplayed in 
its wondirful Fabric and fingular Modi of Life, has fufi* 
ciently elevated it to the Contemplation of the grealcft 
Sag^ of the Age, WiUl$^ Tyfouj Dirbgm^ &c.-— The 
Compages of its whole Body is a concatenation of jtn^ 
nular or rather Spiral Mufcks.'^The Head furniibed with 
a Sort of Snout or (hort Pribofcis^ (like the Worn of an 
Augre) by which it can bore it's Way forcibly into the 
Earth.— The feveral Rinei of its Boay are very roodb, 
by which, as bv (mail Feet, it moves along— the me 
Fart has pointea Nails, to the Number of twenty Pair 
on each Side towards the Head, for the Space of an Inch* 
•^After this they are pUced fingly on each Side quite up 
to the Head. — The Worm not only inhabiu the Eartb^ 
but feeds vp9n Earth aUne^ which no other Animal doea 
that we know of.— If a dead and drv Worm be fplit along 
with a Penknife, you fee the Boay filled with real dnf 
Earthy no way different from Garden Mould. — ^All thcMf 
particulars you will more fatisfa£torily view in Speci- 
mens of each, included in Glafs Tubes, for the Employ* 
ment of fome of your leifure Minute* 
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A General Survey dr/" Birds. 



DIALOGUE I. 

€3f the Nature of Birds in General^ Of tbeir 
peculiar Form, Motion, Wings /ir FlichT| 
Feet, ^c. 

Cleonlcuf. 

WE are now brought, in the natural Order of eifir 
Speculations, to a Survey of the moft gay, (biift, 
and delicate Species of Animals in the Creation ; and I 
mm fure my Euphrofynt^ will not be forty for that* 

Enpbry. I prefume, by what you fty, that the SubjeA 
erf* our next Converfations will be the Fiathtred Tribe^ of 
jlwW/r.— Thefe muft afford many pleafing Reviews, iit* 
deed, Climicus. 

Cli9tt. The Sulned, at leaft, will be new, my Eaftro^ 

ffm^ for a Bird diners mud) from a ^faJbmpidi^ and ftill 

miidi more from an Infe& ; and as to a Sirpnti or Reptile^ 

there it fcarce any Refemblance at all in regard to their 

Fonn and Manner of Life.--^A Bird has all the five 
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Senfis of ^uadrupfdes^'-^hts a Srmn and Jfiinipm iTin 
Nervit^Afttria^znA Veins*— -Mufdes and Temkns in a 
lemarkable and confpicuous Manner.-— A Heady Brtafl^ 
and i^filff.— All the Vifura or Vefliels receiving, and di* 

EAing, conco^ng and convertinff it into j|/iMf.— AU 
nd of Glands' (except the Mamillary) for (eoemin^ the 
various Fluids, neceiTary to carry on the Animal C&oo- 
nomy* — A Skeleton of Bones, ScuU, Spine, Ribs, a^ two 
Legs inftead of four» 

nupbrof. I perceive from what you have faid, Cle§mcm$^ 
that the principal Diflerence between a Fowl and a four- 
footed Animal confifts chiefly In the ExternalPzits^ as the 
Beai^ the fVingSj and the Ftathers. 

Cleon. You judge very rightly, my Euphrofinei theft 
are the Crittrions of tht iNature of Birds ; with refped to 
the Beak or Bill, the upper Part may be conlidered as a 
Prolongation of the Scull, tapering and terminating in a 
Point, and is therefore fxedy in moft Birds, for in feme 
it is moveable, as you may obferve in your favorite Poll 
Parrot, at any Time, particularly when Htk^yenxms, whicb 
no other Bird does. — Indeed, this peculiar Faculty in the 
Panot, demonftrates that this upper Part of the Beak is 
not really a Part of the Scull which is Bone, but a hard 
homy Appendage fixed to the Scull.-*And the lower Part 
of the Beak is evidently fimilar to the lower Jaw-Bone 
in ^adrupedes, moveable as in them, but tapering to a 
Point. — So that confidering the Head and Beak of a 
Bird tc^ther, they conftitute that Form of the whole^ 
which isbeftofall adapted to pierce, divide and move 
through the refifting Medium of Air. 

Euphrof, Wonderful, indeed ; this alone demonftrate» 
dcGgn in the original Formation of this Genus of Animals. 
But tell me, Cleonicus^ are not thefe two oblong Holes, 
which I obferve in the upper Part of the Beak near the 
Head, the Nojlrih of the Bi rd ? 

Cleon, They are, my Eupbrofyne\ the Bill being, in 
fome Senfe, in lieu of a Nofe in four footed Beafts, and 
Man.— They have alfo IFind-Pipe, and Lungs for Breath- 
ing, as in us.-— And Naturalifts have found, that theie is 
a moil peculiar Conftrudlion of the Wind-Pipe in its upper 
Part, as alfo the Mufdes for moving it, as particularly 

favours 
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faTOurs the Voice of Birds, and contributes to perfeft and 
modulate the fine melodious Notes of thefe Airial &fl(f- 

Euphrof. Sonefters indeed ; their Notes are Natural 
Mufic and Melody ! the Evening NightingaU alwa^rs 
brings Pope's Verfes to my Mind. 

$9 whin ibi NightingaU to Rift nmovis. 
The 7bntjb may cbaunt to the forfaken Groves % 
Buty charm' J tofilence^ Itftens vmUJheJmgs^ 
And all the Aerial Audience clap their fVings. 

Cleon. The Sky-Lari^ the Linnet ^ Canary Bird^ Night* 
ingalij and all the Warbling Cbcir^ have been the perpe- 
tual Theme of Bards in all ages of the World.— But 
another thing peculiar to Birds, is, that they have Ears, 
and yet Chew none, my Euphrofyne, — 

Euphrof. Indeed I lee none till the Feathers are plucked 
off the Head, and then I obferve two Holes ^ one on each 
Side the Head, which I fuppofe are PaiTages to the Ears 
you fpeak of; am I not right, Cleonicus ? 

Clion, Very right, my Euphrofyne ; if they had Exter- 
nal Ears, like Quad ru pedes, they would not only deftroy 
the proper Shape of the Head, but be an impediment to 
their Flying alfo. — ^We find, that notwithftanding this. 
Birds have this Senfe in as exquifite a Degree, as any Sort 
of Animals whatever. — Hence, as well as m Infe^s^ wc 
lee Omnipotence is not confined to one particular Me- 
thod of producing the fame EiFe£ts of Senfation. 

Eupbrof. I obferve in the Bills, or Mouths of all Birds 
there is a Tongue proportioned to their Size, as in Beads, 
and confequently they have the Senfc of Tajle^ bit to 
what Purpofe, Cleonicus^ fince moft Birds feed upon Grain, 
and fwallow it whole ? 

Cleon. In Birds of Prey^ as the Eaile^ Vulture, Kite^ 
Hawky &c. (called carnivorous Birds) the Tongue is 
undoubtedly the Organ of Taftc, as in us. — Alfo in thofe 
that feed on Maggots, Infers, &c. as moft of the Grani- 
vorous Sort do at Times. — For this Purpofe you fee th;:ir 
Tongue is hard, bony, and bearded at the End to ftaS, 
and take up fmaU Worms, Infects, 5::. ^ wonderful in- 

itance 
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ftznq^ of fh\h ypu b^yc 19 jjic i^Pi^-j?//^^, /Siy///, /3P^ 

Eupbrof. Do you not account it another Firiguktrity in 
ffirdSf fh'tt n)99y of thpfn cai; fp CQ^npleatly imitate the 
Human Vnce^ as to pronounce fome Wvriky ap<f even 
SifittnceSj as diftindl^ as wp ourfelvescan do ? 

CUon. Verily it is, my Euphrojyne ; in this Reijped, 
they come nearer to us than the Jackanapes itfelf^ for he 
can only grin and eacUe at moft. — Indeed it if a flatter 
of ereat Curiofity and Surprifi to hear a Bird talf fo ar^ 
ticuTately as tp be mi^bkei^ for a London Cry.— 'Tia 
abfoluteiy Fad, and I can juft remember it, there was a 
ParroC ^ ^ Boucher's Shop in Si. Afartin^s-Gourf^ who 
Kad learned to Cry — The loft 4s'tng Speech and C^fijpenff 
af the four MaUfaSiors^ whi were executed this Mormng of 
ityburn^ fo often repeated by the Hawkers in that ere.at 
Thoroughfare, that Strangers were often obieryed to look 
about tl^m, thinking it was Hawkers thev heard.— And^ 
Indeed Sifter, I was told your pretty pretty roll couldyicvicr 
in Spanijbf as well as the beft Sailor in the Ship that brought 
her over ; nay, and lie too, for (he would call every Afaa 
Ihe faiv come to the Houfe a Cuckold^ till (he was taught 
better Manners. 

Eupbrof Why you give a woeful Tale oSmy pior P§U^ 
Ckenicus ; but I can a(rure you (he is grown much more 
polite' and decent in her Language, fiace (he has learnt 
iliigU(h, and improved in her Pronunciation, 

Cleon, BeAdes Parrots^ who are the principal Speakers 
among Birds, there is the chattering Pye^ or JUagpse^ the 
^aiif the BuU^finch, and even the Rolin-red^Breq/l^ as 
Ihave heard (ay. — As to the Eyes of Birds, they di&r 
from thofe of Qjjadrupedes in fo few Particulars, except 
the Size, that we have nothing new to fpeculate there. 

Euphrof. I think the moft confidcrable Difference be« 
tween a Fowl and a Quadrupede is the Wings^ after fdl^ 
pieonicus. 

Cleon. It is evident from a Confideration of the internal 
Stru^ure of both, that the Wines of a Fowl arc fo very 
analogous to the fore Feet of Beafts, that they conftft, three 
Parts out of four of the fame Bones ; for j[n(buice, they 
have the Sboulder-Boney'xht Collar-Bone^ the finglc Bone 

of 
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of tke fltft Joint, the t#o Bones of the fecMd.^^Baf the 
other Barnes, which madce the Hands in us, and Oitfgn* 
fgii in tie^s, are in Birds, in a peculiar Manner fafll^ 
ioned for the Infertion of the larger and ftrong Featheti^ 
^hicb {Itdperly form the Wing. — Indeed, all the Itones 
haire a partioilar Conformation for that Purpof^ ; iAd thetf 
jtrfUlilmiifii by C^tils^es, Ligaments^ Ice. Are fo ex* 
tremeiv ftrong and firm, that you find it no eaiy Mattel^ 
to fi^rite the Wings and Legs fh>m the Body or a FaWl, 
ifottrithftanding all your dexterity in that Affair, tttf 

• Ettp]ir9f. Indeed. eU9Hicks^ I hate no great Skill iff 
CarvtHg ; the EtiquetU of the Table, has never been tiny 
principal Studv. — I have much greater Pleafure in hearing 
4 PhiJofo^hicai Le£ture upon Fowls, than in dining upofi 
ofie.-fr6ut now we are upon that SubjeA, give me leair6 
tdtdl yoo, that I haveoAen admired the particuli^ FdM 
and Ste^ of the Breaft-lmi of a Fowl 1 I foppicffe thit^ 
too, <5cm(pires with the left, to give a proper Figtire to the 
Bodv for FRfbu 

{%oh. You have agHih cxafily hit it off, my ivpknfiki\ 
the Breaft*bone of a Bird is nearly the Figure of a fi<sat 
#itb a Keel ; both forttied with the fame View, to divide 
and move through the refifting Mediuma of Ait and 
Wtdtr more eafily ; the Motion of one is produced by 
Wingi^ of the other by Oatz^ a£ting upon the (aoie bf re« 
peated Impulfes. 

Euphrof. I obferve, Cleonicus^ a Bird or Fnvl has more 

Modes of Motion than moft other Animals ; for they can 

Jfy^ walkj h9py and ran, very faft ; and fome of themyicz/Va* 

Clion. Scarce any one Bird has all thefe Motions, my 

Etipbrofyne-y the Ojhichy for Inftance, is ^o large and 

heavy, that he cannot fly, though his Wings affift hiij^ 

leauy in running very faft. — Again, Swans j GegJi^Turkies^ 

^iacoch^ and all iorts of domeftic Fowls, fly but little, but 

walk and run. — LzRlyy fmalt Birds in general, cznjfy^nd 

pop» 

Euphrof, I further obferve, CkonicuSj that the feathered 
Trit)e are divided into two Sorts, Land and H^attr Fowi^ 
accordingly as they get their Living in-thofe two £Ie- 
inents. 

Clt$n. 



ffieai 
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CUm. But according to that Rule^ my Eupbr§lfm^ you 
might nearly as well reckon a third Sort, of AerUl Fmvls^ 
for all the Families of Swallirvsy MaHins^ Swifts^ &C. 
live by catching their Food as they fly in the Air.— And 
tbere is a great Difference among the fyater Pm^h for 
Ducks and Gufi are not to be confidered as f^iUtr Fmtd^ 
b properly as Sea Fowl^ and others which live entirely 
upon Fijb. 

Eupbr§f, According to their different Natures, I iee the 
Feet of Birds have a correfpondent Form ; alfe feveral 
other Parts of the Bodv, as their Necks^ Beakst &e« 
How plainly do they all demonftrate Contrivance wai 
Defign. 

CU9n* The Feet of Birds are well adapted to tbeir re* 
fpeAiv^ ways of Life, with two, three, or four Claws \ 
and thefe with ftrong Jbarp Talons and Nails.^-An moft 
Birds, the Toes or Claws are four, three ftandiog for- 
wards, and one backwards. — In fome there are two for- 
wards, and two backwards.«»In the Qftricb there are only 
two to each Foot, and they are both placed forward^ but 
then they have a hard Part behind, fomewhat like a Heel^ 
by which they ftand firmly9 and firike with a great Force. 
-—Again, the Water Fowl have their Feet palmatiJj or 
the Toes conne^ed, either wholly or in Part^ by a 
Membrane to ferve them in the Nature of Oars for Sic/upi- 
miffgy Diving, &c. But of thefe Peculiarities more at ano- 
ther Time, my Euphrofyne. 



DIALOGUE n. 

Of ibe Plumage cf Birds; Of the Makk and 
' Disposition of the pEATifERs in regard r# 
' Flight and Cloathing. 

Clienicus* 

WE will now proceed to further Particularities 
concerning Birds, my Euphrofyne^ if you are fo 

difpofed* 

Eupbref, 
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Eupbr§f. I have always regarded a Bird^ as one of die 
greateft delicacies in Nature, the Pride of Animal Crta- 
tion.«— How coarfe is the Cloathing of all the Quadrupedes^ 
from Acbriflfy Boar to the fineh furred Ermine^ in com* 
paurifcm of that of a Bird, Cleonicus? Pray, therefore, go 
on to recount to me the Wonders obferveable in the Pbt* 
magi of Fowls, and the matchlefs Wifdom and Power 
difplayed in the Formation of a fingle Feather only. 

Clun, I will do the beft I can, for the Information of my 
B^hrtjfynt^ but I afiure you Sifter, there is not an Objea 
in Nature abounding with greater diScultieft to pussle 
the moft expert Conmijfeur^ than does the Feather,* tri- 
fiiiig and common as it may appear. — However, the 
Xatimudi or Ufe of a Bird's Wing can never be well un« 
derflood, till the curious Mechanuin, Parts, and their Po- 
fitions in the Feathers^ are tirft confidered and explained % 
andin this Afiair we muft be affifted chiefly by the AH^ 
£ff€»pe. 

Eupbref. I am glad to hear you fay that, CUmciisi 
becaufe when I fee the Manner in which any thing it 
niade or formed, I muft think mvfelf dull indeed not to 
have fome Idea of it ; therefore pray proceed.*— 

CliM. You will know then, my Eupbrtfyniy a Fi&Air 
confifts of three large vifible Parts ; — the firft is the large, 
hollow, tranfparent, horny Pipt^ or ^uiUj by which it is 
infertcxl into the Body of the Fowl.— * The fecond 
Part is the Rib^ which is only the Quill continued 
tinder a Form and filled with a fvhite Vificular Subftance, 
giving great Strength and Stability to the Feather— and 
thirdly, the Plumagi on each Side tne Rib of the Feather. 
— If the firft Part or Quill you will have little Help fitom 
the Microfcope, beaufe in horny Subftances you fcarcdv 
tot any thing of the Texture, by reafon of the Tran/* 
parency of the Parts. — But in the fecond and third Pans 
you will fee plainlv enough of what they confift, how they 
are formed, and tne Divine Artifice 1^ which the whole 
is compacted into the moft proper Inftrument, for the 
Cloathing, Flight, &c. of Birds.— >And firft, here View 
the Pith of the Riby in a thin Slice thereof. 

Et^rcff I do ; I fee it confifts of very fmall Veficulet 
4^ ^ladders nearly of a ro^nd Formi which, though pel^ 

lucid 
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/itffV in (b thin a Slice, yet when ieen by the Eye, it is 
opake, though White i and even then feen by refleded^ 
lil^t^ it (hews thofe Veficles very plainly. 

CU§n» From this Experiment, my Etipbr§Jytu^ yoa 
learn the Reafon of the lightnefs of a Feather j and of the 
Strength of it at the iame Time ; two eflential Qicdities 
ef Feathers which compofe the Wings of Fowls fortlig^t. 
But this is not all, my Eupbrifyne^ the Winn ftriking 
the Air in Flying are to be conudered, in a Manner, as 
jfir- Ttigbty that is, as hojing no Air^ or having no Paflagje 
&»: Air through the Surface of the Wing. — ^This nothing 
but Omnipotence could effed by the Plumage of a Fea- 
ther.— This wondrous Artifice is therefore next to be con* 
£dered. — ' 

Eupbrof* I fuppofe, CUmicusj by Plumagi you mean all 
that grows on each Side of the Rib of a Feather. 
. Cteon. I do, my Enpbrofyne ; this makes the Body of 
the Feather. — In different Feathers, this Plumage confifls 
of fuch Parts as are called Vams and Pbtmnlet or fmaU 
Feathers, which latter conftitute generally, all the BoJf 
FeatbiTSy and are defigned for Cloathing and keeping tht 
Body of the Bird warm, — But the Vanes make thcPlunuM 
of the larger Feathers of the Wings, defigned (and thereby 
better fitted) for FHgbt. "^Thty are fomewhat convex oa 
the cutfide, and concave within, and being thus placed one 
upon another, and fo nicely connected on each Side the 
Rib, they make a moil fit and eifedlual Inflrument fbc' 
flriking tne Air, and wafting the Bird along in it. — In the 
Wing of a Goofe, you will find ten of thefe lar^e Feathers 
of different Sizes.— The Plumage on the outfide of tbe(e 
Feathers is narrow ; on the infide, it is three or four times 
as. wide.— The narrow Plumage confifls almofl entirely 
of Vanes or Parts, compofed of two tranfparent homy 
Membranes, between which, for the greatefi psgt is a thin 
Veficular Subfbnce, which appears better through the 
Microfcope than I can defcribe them«««|herefore have 
placed one there for your V iew. 

Eupbrof I fee it perfedly well, CUeonuuSy — I <ee thole 
Veficles, which, as they are thicker or thinner make die 
Vane more or lefs tranfparent in the Middle, and vsgriegate 
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the View of it. — On one Side the Vane, 1 foe none of 
thefo Vdides, fo chat it appears perfeftly pellucid and 
(harp like the Edge of a Knife; as alfo iufi at the End. — 
I obfervealfo the Traces of feme what like Blood- Veflels 
through the wider Part of the Vanes. — 

Clmi. I find you mifs no one Particular worth Notice^ 
Eufbr^ffm ; but take a View of the Plumage on the othy 
Sideotthe Feather, and you find it confiits of fuch Parts 
as are Vami towards the Beginning, but Plumules after- 
wards to the End ; fo that each large Feather confifts of 
Vmte$ on one Side, stnd Plumules on the other. — But for 
a 0X>re perfect Idea of a Plumule or fmall Feather, you 
muft again apply vour Eye to the Microfcope, where I 
have rut one into foveral unall Pieces, and laid them on 
a Glafs for your View. 

Eufhref. Oh, I fee them very finely.— -I obferve the 
Part oy which they grow to the Feather almoft wholly a 
Yem§ the next Part to it, beejns to be a little plumulary^^ 
the next to that, and all the reft to the End, appear a perfed 
Plamule.— So that from tbefe Views, Cleonicus^ I am 
enabled in (bme Meafure, to form a tollerable gcod Idea 
of a Feather. 

dim. You will compleat that Idea, my Eupbrofyne^ by 
only further contemplating the curious Manner in which 
all thefe Vanes and Plumules are connected and difpofed 
among themfclves. — ^You will fee then how every Part 
of the Feather mud have a great and full Force in ftriking 
the Air, and that no Air can naturally pafs through the 
Plumage of the Feather; and in the expanfion of the 
Wing in Flying, the narrow Plumage of one Feather 
li^ over the broad Plume of the other next to it, and fo 
^ throughout the expanded Wing, you will eafily fee 
the Reafon why the whole Surface of tlic Wing muft 
liave fo great a Force to ftrike the Air, and confequently, 
by which it receives fo great an Impulfe from it, as often 
to maintain a long and tedious Flight. 

Ekpbref. Well, I think you have let me into the Myftery 

^rationale of Flyings and of ccurfc, of the Ufe of the 

/^f^ff, to a pretty Rood Degree, Cleonicus ; but next to 

/^ir;i there is anotner Part in the Plumage of Birds, I 

Vol, III. H mean 
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mean the Tail^ which I fuppofe is of the laft Importanft 
in Flying. 

C/eon. Indeed it is, my Euphrofym \ and as the Featherf 
of the Tail have a large and nearly equal Plumage on each 
Side the Rib, fo they are fpread out. like your Fan into a 
Pofition, that contributes to render the Bird more boyant, 
and to regulate its Motion in turning this Way and that} 
in afanatng higher, or defcending lower in tne Air ; in 
fliort, to Ballance the Bird in every Mode of Flying. — 
This Tail is moveable in every Bird, which makes it of 
ftill greater Ufe in Flight ; and adds great Beauty and 
Air to it in Walking, and on its Pcarch. — 

Eupbrof^ As Birds in general arc expoied to .all the 
Inclemencies of the Atmofphere, it being their 'proper 
rllement, and*particu1arly great Degrees of Cdd in the 
upper Regions, and in fevcre Seafons, \ find CUmem^ 
Nature^ ever provident and beneficent, has ivonderfiillf 
provided for them in this refpeA, by a very thick, wann. 
and comfortable Clothing of Plumage, overall Part? (j 
the Body that need it. — I often refleft on this Proviili«a 
of Providence when I fee a Fowl plucked for Drei&ng. 

Cleon. And well enough you may, my Eupbrofyntf when 
you fee to what a Quantity they amount, even in a 
Chicken ; and efpecially in the larger Fowls, as Gttfi^ 
;ind Turkles. — And here we c;gnnot but admire how fuif 
every Thing is contrived to anfwcr the Purpofe of Clo- 
thing. — All the Body^Feathen are plumed for themoft 
Part, and equally fo on both Sides of the Rib ; but in the 
Parts next the Body, they are furnifhed with a fineDnvf) 
'jlW around; and a little above the Q^iill, the very Plu- 
mules on each Side the Feather, terminates in Pcwrt^ 
but what is further amazing, is, that upon the Quill of 
thefe Feathers you obferve a very fmall or fecondary' Fea- 
ther grow out, which by its fine Plumage or Pown* coven 
all the Interftices of ihc Plumules of the larger Feather 
next the Body, fo that if there were nothing more, it 
iliould feem jnipofliblc for the Air to penetrate through 
Aich thick and double Plumage to aftcdt the Body in any 
ft-nfiblc Degree. — But Infinite VVifdom did not juJff 
a)! that was yet done, fufficient, without an univerfal ISh? 
r'T-'?? of Dawn between the Fcithrr^, growing inuncdi-? 

atdj 
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a^f outof tbc Body of the Fowl itfelf ; by. this Means 
all Accefsof Air is eutirdy precltidedt snd i^iy^ Injuries^. 
Cbdcfirom prevented, 

Eafbrtjf. The whole Affair of Clothing Birds, is tnijk. 

aftoDiihing, from Beginning to End— r^But pny, Ckct^nn^ 

whaf is this Down upon S^e Body of fowh and {their 

^ Feathers ? It is fo nice, fo fine, io delicate and light a 

^ Matter, that I can make but little of it, by barely viemdng 

it with the naked Eye. 

Ckofu I do.n^t' wonder at that, my Eupbrofym ; it is a 
MiorM^9fic Qhje^^ ^nd none of the leaft entq^ts^iniqg.---^ 
I haye endeavoured to give an Idea of a Feather at large* 
but now. you muft view a Feathir of a Aticrofiopic Siz^ 
mod form ; for fuch is every feparate or (ingle Piece of 
Dowifi^^ have properly difplayed one upon this Gla(s, 
m4 will place it under a deep Magnifier for your View-— 
tbere* behold it.- 



f 



o/l Ido; and indeed, CkonicuSy it is a mpft unu« 

fual and wonderful Phaenomenon, — I know not what to 

etiBipaiie it to ; it feems like a Tree of Feathers growing 

imuimerable from its Head. — The Body of the Tree is 

a pqrfeft Quill, and its Branches are all Plumules, twelve 

or fourteen Times as long as the Shaft. — But tbefe Plu- 

si»^^ confift not of other Plumules, like thofe of a large 

Keather, but rather of fpmething like Bridles or Hairs— 

^ Aould be glad to have a View of on^ of thofe Plumules 

"^ igly, through a ftill deeper Magnifier. 

CLon. I fuppoihi your Curiofity would lead you to that* 

y Eupbrofyne ^ and I have therefore provided a fiogle 

ae for that Purpofc — look at it. — 

Eupbrof. 1 fee it now to my SatisfacElion, CUonuus ; 

liat compofes this Plumule, I obferve, are long round 

fVriall Bodies on each Side the Rib, which proceed taper- 

^^■^toa Point — but their Surfaces far from even or po- 

1 i^ed — they appear knotyd in feveral Parts at a Diflance 

^^rough their Length. — Yea further, they are bearded 

^v- barbed, I lee, juft like the long Hairs of the Caterpillar 

Vou ibf^wed me fome Time ago. — In (hort, I find the 

^hole de|(ign of this Downy Biumage is to make a thick, 

I^gbt, and clofe Covering for the Body of the Bird, 

^We Parts u& all fo intcrwoveny and ding fo £aft to 

H z each 
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oAer, that nothing from the external Air, or th^ 
Appulfe of other Bodies, can derange or hurt them. 

CUon. I prefume by this Time, my Eupbr§ffue has ac< 
oQired a pretty good Notion of the Nature and Ufeo: 
ttie Plumage of Fowlsi there remains only one Obfer 
vafion or two more to compleat it. — Nature has prorided,^ 
with an Oil-Bag^ every Fowl that flies ; has placed it 
the Part called the Rump ; and has endued the Bird wit 
an Inftin£t to apply its Bill tp this Bae to fqueeze ou 
Oil when necelTary, for Pruning and Drejfmg xkd 
Feathers ; and this is a Bufinefs they are always attentiv 
to, and very dextrous in performing. — No Fluid, but GU,^ 
will anfwer this Purpofe. — Water fticks to few Feathi 
but thoie of Poultryy which are felcfom expofed to* 
If gather^ and never go into Water. — ^You may put th' 
Feather of a Duck or Goofe under Water, and it will com< 
. out as dry as it went in— In (hort, you fee a Feather contain 
^ in it's felf a great deal of 0/7, by the common Experimen 
* ,of burning iu 

Eupbrof. Surely a Feather is a momentous Thing! 
abfolutely neceflary to Birds ^ and almoft fo to §urfelvis^ 
For who, CleonicuSy can (hift without Quills to nu 
P]ENS ? And who would not think his Lot in Life v 
hard, if he had not ^foft Feathtr-Bed to lie on ?— H< 
does the OJirich^ MaccaWy Parrequetj &c. contribute t 
the Grandeur and Pomp of Human Drefs, and the ATi 
Mng Plume of Kings and Heroes^ has always been reckoi 
among the moft confpicuous and fumptuous Enfigns oi 
State, by Poetical Writers. — Thus Homer defcribes thi 
//r//w^/ of Pallas, 

The mojjy Golden Helm Jhe next ajfumesy 

Tiat dreadful Nods with four o'er /hading Plumes^ 

Cleon. To the many Ufcs you have mentioned of the 
Plumage of Birds to Mankind, you may add one nH>re, 
my Euphrofyne ; which is, that in (lead of the clofe and 
heavy common Bed-Cloaths, a Covering made of Edder^^ 
Dfvn^ is infinitely more convenient and healthy, a$ has 
been long experienced by Invalids^ and particularly 
Gi^uty People.— This Bird called the Edder^ is common 
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tn die N^tbim Climes §f Eurtpi^ and Nattlre hfl$ indul- 
ged her with an uncommonly fine Down on her Breaft, 
Which (he plucks ofFto make a foft warm Bed for her joum 
Ones.— It is a Sort of tVUd-DuckyWhok unparalleled fou 
l>»wn, is of late become a moft valuable Article of Trade % 
but this iSort of Bed-Furniture is as yet very dear. 



' 1' it* 



DIALOGUE IIL 

(>» EiV(.DS of the largeft Site^ the OstRicH, Cas- 
sowary, BusTard, ^Ck Of the leaft Size^ the 
HuMMiNG-BiRD. Of Birds of Prey, the 
Eacle, Vulture, Falcon, Buzzard^ Yiiit^ 
Hawk, ^d 

Cliohlcui, 

OUR laft Converfation, my Eupbrofinij turned chiefly 
upon the admirable Conftru£tion of the Wings bf 
Birds for Flighty but there feems fotnethine more yet 
Wanting to explain all the PbanomiHa •/ Flyings — A (Ji 
ne fiai quoi) fccrct powerful Enirgy in Birds to neve 
through a great Space in the Air without an3r Apparent 
Motion of the Wings, by way of ftriking the*Anr to 
convey themfelves through it. — ^This is very obfervaUe 
in all Swallows^ Swifts^ &c. alfo in KiteSy Hawkes^ &c. 
And this Mode of Flying is called the Siimming of a Bird 
through the Air. 

Euihrcf I have obferved it iii Swallows very often, 
Cleomcus ; I have feen them Skim along through the Air, 
or aloft in the Azure Sky, with a fwift Motion^ up and 
down, this Way and that, without the leaft Stroke with 
the Wing for a great Way together. — I dare fay a Sparrow 
' in flying th-^t Space would have ftruck the Air with his 
• Wiogs a hundred Times at leaft. 

Cleorim This Motion of Birds is analogous to that of 
Spiders nearly, who, as I formerly obfeived, can move 
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-every Way throu|h the Air, without any Wings at alK ; 
and the fi^ng of a Bird, without aftually ftriking the 
Air, will no more account for fo rapid a Prb^reSion 
thioi^h it, than the ^^ of the Spider will for his- /hni 
aftnf f/ flpifg. — But after all our £ffbrts, my Eupbf^^^^ 
we muft he content to knmu but m Part^ and to admire die 
Kcft. 

^ Euphrif. J always rejoice when I fee the Reafon and 
Caufe or a Thing — and humbly fubmit when I cannot^ 
with fUent Wonder and Adoration of the Author. — ^But 
as there are many Things relative to Birds, that will at 
leaft afford Us a delightlul Speculation and Amufcment^ 
let us next, CleonicuSj apply tofomeof them.-— Ido4ibt 
not but you have fomething worthy Notice in Regard to 
the Size of Birds. 

CUom This is a very ftrrking Topic, my Ettptnfipm 
it is wonderful to confider the Difference there is betyiveen 
' the tvro Extremes of Magnitude in the Ojlricb and the 
Humming'Bird. — The Oftrich meafures fix Feet, from 
the End of the Bill to the Rump — the Head and Neck, 
three Feet — therefore the Body is alfo three Feet long— 
- from the Back to the Feet, four Fect.-^The largift Fte^ 
th<rs are at the Extremities of the Wings, and Tail, and 
are generally white, — The Plumage of the Body, where 
found, is commonly hlaci and white — but otk the Sides, 
^highS) and under the Wings, thcte is none. — :Tke 
upper Part of the Neck and Head is covered with 'Haih-^ 
A fmpoth or wrinkled Skin covers other Parts.— -Aifd a 
Sort of Scaly hard Skin covers the Le^s and Claws.-^ 
This wonderful Bird is found in great plenty in the De« 
farts of Africa^ Afta and America. 

Euphrof. Though 1 have never fcen an Oftricb^ yet -I 
am well acquarhted with the curious and noble Form of 
jts Feathers. — But they feem more defigned for grandeur^ 
'than for Flight.-— And though thefe are the largefttUId 
moft flowing Feathers of all, yet they are only a Usrgtn 
StrtcfDowtiy for they baveexadily the Form of the Doway 
. Featner you ihewed me in the Microfcope, — well now 
for the other Extreme, or Bird in Miniature^ the Hum* 
ming'Birdy Cleonicus^ if you plcafc. - 

Clem^ 
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CEr«ff. This Bird is as remarkable as the other, being 
barely an Inch Ung ; fo that forty- fix tboufand Hurrtmng'^ 
Birds are *noC equal /« oneOflrich, — It is Certainly the 
fmalleft Bird yet known — it fucks out the Honey 6f 
Flowers with it*s Cnall, but long- and iknder Tongu^.--- 
It alb catches Flies and fmall Infef^s. — The Motion of 
it's Wings' is fo fwifc, as hardly, to be perceived^ which 
makes a conftant Humming Noife in the Air (like what 
jrou obferye in the Humhh Bee) and from thence it-'has 
Its Name.*^I cannot (hew you one alive, my Eupbrcfyntj 
but here is a dead One which I have referved on purpofe, 
for a Prefent to your little Mufeum. 
^ EuphreJ^, Cleonicusy you are very obliging— what a dcat 
little Animal it is !-^'It is the rifture of z Sparrow, or 
nxi^tt ^Sf arrow- Hawk (een through a Concave Lens.^^ 
I admire it much for its neatnefs and fmallnefs, and fhall 
pieAsrvc it as a great Curiofity indeed. 

'(fiHoH* Vou will think it a Curiofity by and by, my 
J^brifyne^ when I have tvJd. you alL — Natures galeti^ 
inl^, Pride of CeJourifig"is no vrhcrt fo profufely difplayed 
aa /in JBirds ;— -and there is no Bird which fliews fo little 
Decoration as the Humming- Bird j and who yet can boaft 
ef it in fo ardent a Degree^*^ 

./J^yphrof. Ifcarcely know what you .m^zn^ :Cleofticus i 
I -jlee ^o Colour at alL but a common Brown— and what 
^a mean by an arditit Degree of Colourings I confefs I 
amn'^t a J^ofs to guefs.— 

*. Gfoit. Why then my Euphrofine 0iall fee what I mean 
Vy looking through this fmall Hole in the Side of the 
^and-box.— There it is, apply your Eye to it. 

JEupbrof. I do, Cieonicus; but what do I fee .^—Some- 
thing that looks of zfery Colour^ if I may fo call it — it 
has nolikenefs to any of the Colours otthe Pri/m or 
Rainbow. — It has more the Appearance of z glowing Coal^ 
than any Thing clfe I can think of. — By what you faid, 
I ihould have thought this glowing Colour had been in the 
little Bird, but I fee no Sign of the Bird any where. 

CUon. I believe fo too, my Euphrofyne^ for 1 have con* 
coaled the Bird from your View, by placing it^in a fmall 
Tube, in which 1 have cut an oblong Hole to (hew the 
leathers of the Neck, and part of the Hcad^ and then 
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placing every Thing in a requifite Pofition, thofe Feathers 
reflet the Light in the wonderful Manner you have feen* 
—But now I take the Bird out of the Cafe, you view it 
in the ufual Manner, and fee no Colour in it.— 

Euphrc/, Well, Clemcus^ this is a paradoxial little 
Creature. — No Colour viewed one Way — but all in a 
Flamty if viewed in another. 

CUon I believe the like Phaenomenon is not any where 
elfc to be found.-— But now, my Eupbrofyne^ we fhall 
again return to the Speculation of the larger Sort of Birds 
which have ff^ngSy and yet cannot fly. 

Eypbro/. What other Bird bcfides the OJlrUb^ do yea 
find of that Sort, CUcnUus ? 

CUon* But one more, my Euphrofynt ; and that is the 
Cassowary, a Bird nearly the Size of the Ofiritb^ but 
its Wings conflderably lefs ; therefore it is no wonder it 
cannot fly. — It has three To£s or Claws on each Foot, 
all placed forwards, with a Callofity behind to (erve for 
a Heel. — It is decorated with a hard, horny, party-co- 
loured Crefi on its Heid, and naked H^attles below.<^Its 
Covering can hardly be called Plumage ; at leaft, it is of a 
moft Angular Kind — for though there be a j^tf i//, it is not 
much bigger or longer than that of a Sparrow. — From the 
Quill proceed two very peculiar Feathers, with a Sort of 
Plumage as odd ; for the Rib of the Feather is about twelve 
or fifteen Inches lone;— is of a Hi&h Polifh, and bigeer 
than a large Horfe-Hair. — The Plumu^a on each ^ide 
about an Inch long, and of the fame Colour and poliflied 
Subftance; fo that the Bird feems covered with' Hair 
rather than Feather s.^^Thck Kind of Feathers are very 
thick and long in the Tail ; but their Wings fcarce ap« 
pear from under tlicm.*^The Wings aflift much in run- 
ning fwiftly, for what is faid of the Oftrich^ is true of the 
Caffowary. 

Wijat Time Jhejkims along the Field with Speedy 
She /corns the Kider, and purfuing Steed. 

Euphrof* We generally obftrve in every Part of Na- 
ture's Workmanlhip, if any Thing be deficient in any^one 
Rtfpedl, it is generally compenfated in fome other.*— But 

what 
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<wliat other large Birds of this Soi;^ do you iind CUo'^ 
nicMS f 

Cbort. The Bustard, is I believe, the next largeft 
Bird, though it be not tioo heavy to fty, yet it flies with 
difficulty, and very feldonu — Its Neck and Head is about 
a Foot long — its Legs and Th'<ghs about a Foot and a 
Half — and its Body about two Feet long.— It has only 
three Claws forward ; and inftead of a Claw behind, there 
is a hard callous Subftance for treading and ftanding more 
linnly.r— They are found in moft Parts of Europe^ znd tn 
many large Heaths^ Plains^ and Downs, in England.^^ 
This Bird is of Note on two Accounts.— Firft, as the 
Firft Bird tf Flight — and fecondly, that it is efteemcd very 
bigh Eating by the Nobility ; but 1 fancy my Euphrofyrny 
as well as myfelf, would rather chufe to dine on a Turkef 
or Goofe, though a vulgar Pi(h. 

Et^rof. Yes, Cle9nicus\ and a Dozen of Sparrows 
exceeds them all. — I fuppofe the large Birds vou havenr\en- 
tioned, ftand firft in Point of Magnitude.-— fray CUonitus 
what is the next remarlcable Clafs of Birds ? 

CUon. Birds of Prey, my Euphrofyne ; ' the Principal of 
which are the EagUy the Vulturey the Kite, and the 
Hawi. 

Eupbrof, You are now come a little within my Sphere 
of Knowledge, CUonicus^ — I know xhelQte and the Hawk 
too well, — and I well remember the Eagle we faw, but a 
few Months fince, when we dined with Farmer Sturt^ 
that was nailed againft the Gable End of his Houfe, with 
his Head, Wings, and Legs expanded, which one of his 
Servants had lately (hot. — His Houfe being near a large 
Wood, they were but too often viiited by all thefe Birdy 
of Prey, the Vulture onlyr excepted.— I well remember 
the fearful Form of the Eagle's Bill— the ftrong make 
and great Extent of his Wings — but above all, his large 
boned Legs, and unmerciful Claws and Taloi^s, th9 
very Sight o f which made me fhuddcr. 

CUon. I Was much rejoiced my Eufbrofsne had an Op- 
portunity of fo good a View of the King of Birds, — This 
is a Bird of the greateft Celebrity not only among Natu- 
ralifts but Poets too.— What a fine Defcription of au 
Eagle's feizing upon a Serpent is that in Virgil ! 

c- 
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So when the Imphrinl EagUfoars onhlgh^ 

And hiars fomt fpeckkd Serpent tbrtugb tbe Sty ; 

While her Sharp Galons gripe the bleeding Prey^ 

Jn many a Feld^ Ins xir cling Volumes play. 

His parting brazen Scales with Horr^riji^ 

Thefanguine Flames Jlajh dreadful from bts Eyei^. 

ite writhes and hijfes at his Foe in vain^ 

JVho wings at Eye the wide Aerial Plain j 

IVith herfircng hooky Beak tbe Captive plies^ 

And bears tbejlruggling Prey triunfbant tbrif tbeSlusi 

Eupbrof. When the Eagle is viewed alive and -en bis 
i'earch, he muft certainly appear a fuperb and tasgiS^c 
Bird.— It is no wonder he has been held in a Sort of rip- 
ligious Veneration, and eflecmed the £/r J of Jov e^ the 
Sovereign of all the Gods. — But pray, Cleonicus^ what 
Sort of Animals or Game does he prey upon ? 

Cleon. The young of , any Animals in general^ and the 
old ones too^ when not too large to bear away in hit 
Talons ; but particularly Birds and Fowl of all Sorts 
which the Woods and Forrcft produce) — But it is faid^ 
that he is fo nice in his Diet, as never to touch a Btttrf* 
Carriottj but feaft himfclf wholly on the Prey which he 
kills and drefles himfelf 3 whereas no other Bird is (ojbtg 
moutbedy my Euplfrofyne* 

Euprojr. What Bird of Prey do you reckon next to tbe 
Eagle, Qeonicus ? 

Cleon^ The Vulture is certainly fecond to tbe Eagle, 
and about as big ; but it has not fo elegant and noble a 
Form and Prefcnce, though it commands great Regard 
from all who fee him ; as he really is a grand, noble, 
aiid (lately looking Brrd. — The Bill or Beak of the Vulture 
18 firait for about two Inches, and then turns down in a 
ftrong (harp Hook on >the upper Part, whereas in the 
Eagle the Bill is wholly curved to the End where it is very 
hooked, — Another Thing in. which the Vulture difiera 
from the Eagle, is, that the Legs, are feathered quite down 
to the Claws, but in the Eagle they are covered with a 
Sort of fialy Skiny which they caft off at times. — The 
Vulture IS a very rapacious and voracious Bird, his Ap^ 
petite not in the Icaft degree fqueamilh— he rather feems 

noted 
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^bted forbeing fend of Carrion, and of hun^an Fkfli ; tbis 
Mmtur obferved in the very Beginning of his ISHf^ as ^bU 
find ih the following Lines. — 

The Wrath tfP^leui^ Son^ tie dinful Sprh^ 
Of all the GndanWoeSy O GOdefsfing ; 
That wrath wbk^^urrdf Plttto^s^omy Retgn^ 
The S$uls of migb^jpbiifs untimily Jlairt : 
Whofi Limbs^ uniufTilj on the naked Sbore^ 
D^vMrr/i^ Dogs artd hungry Vultures tore^ 

Ettpbrof. I fuppofe thefe Birds admit of great Variety 
in their Teveral Species, with refped to their Size, PIu-> 
inage. Colours^ &c. as we fee in every Thing elfe, Cte-^ 
'anicui. 

Clean. I grant it, my Eupbrofyne^ and there would be 
^noEnd in defcribing all — it mull fuSice at^l^refent to lay, 
that the largeft and fineft coloured. Bicd^. of this Kind, 
afie thbfe called the Golden Eagle; ^ the Golden Vulture^ 
as the extreme Parts of moft of their Feathers .ajt of a 
hifih fed (hining Colour, and render tbofei Birds as btau- 
tiiul as they are Majeftic, 

Rupbrof. Wt\l, CUonictts^ after the Fulture^ which is 
the next remarkable Bird of Prey ? 

Cleon. The Gsprey has been reckoned as fuch by 
Ibme Naturalifts, but others think it to be only adifferent 
Sort of Eagle. — In (hort, it is fo rare a Bird, and fo little 
known here, that nothing certain can be fald' bf it.-^ 
Therefore the next Species of Birds of Prey are of the 
Hawk denoiqSliation ; and thefe, as you'obfertaj^ are 
but too commd^and well known to every Farmer as well 
as Fowlers, — The m6ft confiderable of the Hawk^pecies^ 
are Falcons^ Buzzards^ Kites^ and Hawks of many difieient 
Sorts. * ^ 

Eupbrof. The Falcom is a Bird I have no Knowledge 
of, but have heard'much faid of him; and that there arc* 
Men who make it their Bufmefs to tame them, and tb 
train ihem up to fly at fmall Game or 'F<5wl, and to* 
bring it in his Talons to the Falconer* s>Kxrii. — And that 
this 'Art of /^tf/r^nrjr was much in X/fe Tofmeriy, though 
very little now. 

Cleon^ 
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Cli$n. In all this you have been riehtly informed, my 
tmpbrefim. — And if you know what the Form of a com- 
Aon kiti or Hawk is, you may (>e aflufed that of ^be 
Falcon is much the fame. — Ffe is about the Si^ of a 
Raven ; and the Buvzard^ the Kitei. the G§flmwi^ the 
Sparrow If awky and others are of all fiaes between thtf 
Raven and the Black- Bird. — The Kite is always knowil 
by MfirJted Taisf^ufhich the Buzzard and IJawk hav^ 
not J— feme of thefe forked-Tailed Kites are very finely 
coloured, and as beautiful as they are mifchievous. 

Eupbrif. One thing, not a little odd, CleenicuSj I bav^ 
almoii always obfcrved, and that is, that, whenever the 
Kite makes her Appear;) nee {he is attended with a nu- 
merous Train of fmall Birds, which fly after and round 
about her at a Diftance, with continual Screaming^ Scnedh 
ingy Squeaking and Crying^ as if they knew her to be their 
imrtal Enemy^ and thereby fhewtd their Abhorrence and 
detefiationofher. 

CUon. You judge very right, my Euphrofyney for that is 
the very Cafe, and fo troublefome and clamorous are they 
when they obferve the Enemy going oiF with it's Prey* 
that they will fometimes caufe even an Eagle to drop it-^ 
and fly away to avoid them, as is elegantly defcribed b^f 

Vl&GlU 

tn the fiery Tra^s above 



appears in Pomp the imperial Bird of^ove: 
A Plump of Fowl he f ties that Jkim the Lakes 
Jnd /er their Heads his founding Pinions JhakiS^ 
Hhenjlooping on the fair fjl of the Train 
In hisfirong Tolcns tru/s'd a Silver Swan ; 
But while he lags and hbours in his Flighty 
Andfetms tofcorn the bafe unequal Fight j 
Behold the indignant Birds rrtum aneWy 
And wvh united Force the Foe purfue ; 
ClanCroui around the Royal Hawk they fi^^ 
Jnd thickening in a Clcudj o^erjhad*. the Sky \ 
They cvffy they f cratch ^ they crofs his airy Courft % 
Nor can the imumber^d Birdfujlain their Force i 
But vex*dy net vanquijh'dy drops the pondrous Prijf 
Jndli^hten'd of his Burthen^ wings his tFay. 

Kot 
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Kot onlv Birds, my Euphrofynij but a!l other Animals 
very well know their common Enemy, and never fail to 
purfue them with Indignation and Vengeance. — Etren 
^UDong Infeds you may obferve this. — There is what they 
eall a Hunting'-Sptdiry that takes, his Prey, not by a H^ib as 
Others do, but by running this Way and that, over thtf 
Surface oFBoards, Walls, Leaves, &c. in fearch of Flies, 
which when he fpies,*he flyly jumps upon, and feizes them; 
but while he is feafting upon the poor Vidim, the other 
flies feldom fail to worry him, and often to ftrike him 
with fo much Force as to make him drop his Prey, and 
run oiF. — But this is by Way of Epifodi—fo iot the pre- 
fent Adieu. 



DIALOGUE IV. 

Of the Peacock, tba Turkey, the Pheasant; 
the Raven, Crows, Rooks, i^f. Of Mac- 
caws, Parroksets, Cockatoo, and Bird of 
Paradise. 

Cleonicus* 
T £T us now, my Euphffym^ change the Scenes from 
My Birds BfPny to thofe of a more innocent and agree* 
aole Defcription. — And here we fliall proIoRue our pre- 
ient Speculations with that Bird, which may dedfervcdly be 
called the Pridi of Natun ; at leaft, it is moft certainly 
the Proudift Bird^ and that with very good Reafon; 

Eupbrof. By all this, Clionicus^ I cannot but fuppofe 
you mean the Peacock. — For that Bird muft be proud, 
i^ho views himfelf fo eminently diftinguifhed by a C/r- 
cSng Glory of Colours above all others of the feathered 
Race. 

CUon. We often make it a Quftion, in regard to moft 
Other Animals, if they are fcnfible of their peculiar Beau- 
ties, or fet any Value upon them. — But the Peacock, 
is quite out of the Qucftion, no one has feen him walk 
l^itt^ jiis Tail expar.dfd to the Sun, in the moft niijciHc 
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:ilid fuperb Manner, turning his loftv Head on this Side 
and that, beholdiiig^ his fplendid JPlumes^ but mud be 
ynmediately convinced of his being fenftble and confcious 
of his fingular Beauty and Finery, and very defirous of 
ihewing it to every curious Viiltor* — ^But hear the Poet 
AMI this Sutjefi* • . 

How rich tin Peacock ! what bright Ghriis rum 
Frcm Plume to Plume^ and vary in the Sun ! 
Hi pnudly fpriads them to the Golden Ray^ 
Gives all bis Colours^ and adorns the Day f 
With confcious. State thefpacious Round difplays^ 
Andjhwty moves amid the waving Blaze. 

Euphrof, AH that yon and the Poet have faid, I fee ve* 
rtfied almoft every Time I have the Pleafure of- paying % 
Vifit to Madame de BlanCj who is very fond of this jQiowy 
Bird, and keeps a Number of them, both Cocks and Hens^ 
—She has obliged me with fome Feathers of the moft 
cxtenfive Length, and lar^eft £yeS| with which you feo 1 
deonate my Bureau not a little. 

Clion. A Peacock bears the firft Rank among domeftic 
Fowls, as the Eagle does amongft Birds of Piey^ 
and as the Eagle was facrcd to Jupiter^ fo was the 
Peacock to Junoj among the Ancients. — The Iris of a 
Peacock's Tail is more than a Semi-circle^ and tbereforQ 
greater than you can ever obferve the various coloured 
Sow in the Heavens. — The curious upright Crejl 0|r Tuj^ 
of fomewhat like Plumes, on the Top of the Head adds 
Pignity and Statelinefs to the Bird. — It is faid the Fea- 
thers of the Tail come to Perfc<ftion in three Years, and 
fall ofF in the Dcg Days. — Alfo that this Bird was firft 
brought to England from the Ifland of Ceylon in the Eafi^ 
Indies. 

Euphrof. I have heard it obfcrved. Cleonicsu^ that though 
the Birds in hotter Climates exceed ours in the Richnefi 
of Cdouringy yet Birds of colder Regions as much exceed 
them in the Sweetnefs of their Notes.— ^ And indeed, I 
think there can't be a more dired Proof of this than the 
Peacock itfclf, whofe very difagreeabje Note does as much 
difguil the Ear, as the glairing Colours of his Tail re- 
gales the Eyes. — Not only liis Voice, but his Legs aM 
an Argument that Nature never intended this favorite 

Bird 
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Bird for a ampimt Beautf -, fince God knows they are 
ugly enough. 

Clifin. All you have remarked, is very true, my Ei^r$^ 
firn ; but the World are to exped fomething more of you» 
than barely to recite the Beauties of a Peacock's Tail, that 
&r\kcM the vulgar Eye. — By your dextrous Movement of the 
feather, they will fee that fine Succeffion of Colours arife, 
the Gran^ the Blue^ the PurpU and Ftolttj m the very fame 
Patft of the Eye, according to the various Inclination 
of the heterogeneous Rays of Light ^hich fall thereon 
— ^Thef will moreover expert to be entertained bv a View, 
through your Mi.crofirope, of the wonderful StAd various- 
coloured Parts and Divifions in fhe Plumules of every 
fuch Feather. — Let me tell you, my Eupbf§fynt it may be 
in your Power to do a great deal of Good by introducing 
Bcxw and then a Philofophical Converfation at the Tca^ 
Tshli^ inflead of the ufual BmUL 

•^tbff. Oh, my Cleonicus'^ you muft ma\e m^y n^ors 
Pfimytes to Philofophy amongft my Sex, before I fhall 
\xmgfj\ Audience to harangue on thefe SuhjeAs. — And a$ 
tcffvjjUr own Sex I believe the generality of tAem had rather 
fit down to a DifeiSion of a Reaftid Turkgy^ than to % 
Philofophical LeSure upon One in his Plumes; 

CUen. You mention the Turkey, my Euphrofym^ very 
m fnp§s ; for i^ is the next Bird that fucceeds to the 
Peacock in our Review, though there is nothing in him 
▼cry extraordinary to regale a f^iriuofos Tafte. — His Fea^. 
thers are rather large than beautiful, — but be can fpread 
out his Tail like a Fan, as the Peacock docs. — There are 
faaiit in America much finer and more decorated than ours* 
v—And fo much for the Turkeyj till he is fpitted. 

E&fbrtf* If the TurJtey has fo little of the agreeable, 
prav what think you of the Cock-Phe as ant, Clmiau ? 

dl€9H» I think it is a wonderful fine Bird, my Euphrofyne^ 
|he beautiful Colours about its Head, Eyes, Back, and 
particularly the long and delightful Tail» render it as 
gcenteel and elegant an ObjeA as moll that Nature afforda 
of the feathered Kind. — Some that arc brought from 
(ihlna and the Indies areexquifitely coloured and variegated 
with Specks, Spots, Streaks, and Lines to an amazing 
^egree of Delicacy and Beauty. 

^ufffrof, Ind^^d th^ Pheafant is fp fine and favourite 
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a Bird with me, that it is with no fmall Degree of Com- 
pun&ion I read the hard and cruel Fate it is conftantly 
fubjed to from the Hand of every Fowler, in the fbllowiDg 
I^nes of Mr. Pope, 

Sit from the Breh tbi whirring Pheafant fprings 

And mounts exubing on triumphant flings : 

Short is his Joy ; hi feeh thifitry ff^ound^ 

fluttirs in Bloody and f anting hats thi Grmni. 

Oh ! what avail his glojfy varying DyeSy 

HisfmpU Crefty and Scarkt-circlid Eyes j 

T%i vivid Gr ten hisjbiniwg Plumes unfoldy 

His painted fnngSy and Breajl tbatfianui with G§ldf 

Clton* The Defcription is very pathetic and moving 
indeed — I don't wonder they afFe^ the tender feelings 
of my Eupbrojj/m^'^l (hall take an Opportunity e*re 
long of (hewing you fome of thefe exotic Beauties as 
we walk for an Airing in the Earl of W . ■ n 

Gardens ; where you will gratify your Sight with various 
other Birds from foreign Parts,in fouthern Climes. <M»What 
is fomewhat remarkable, is, that both Peacocks and Phea<i 
ftnts are fometimes found all over fyhitf 

Euphrof. Why that, ClionicuSy would be as flrange a 
Sight* as to fee a fFhito Black-a-more ; and yet a Girl 
about feven Years old, was lately (hewn here, her Afoutb^ 
LipSy EyeSy wooiy curltd Hair^ and every other Feature, 
was the fame as in a Common Black. 

Clton. Such Deviations from the general Laws of 
Nature, are alfo obt'ervihle in many other Inftances^ as 
ff^iti BUck-Birds, mite Mice, &c,^This Digrcflion 
reminds me of the Kl.ry Metamorphofis of the Ravin*^ 
Colour in Ovid, wi xh he feigns was originally Whiit ; 
but for telling Tales on tKe Nymph CoroniSy Apollo in a 
Wrath changed his Milk- White Plumes to black, or thus 
in Verfc ; 

Then in his Fury bbck^d the Raven o^er^ 

And bid him prate in bis white Plumes no more. 

Eupbn/l 
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Eufhrtf. Nowr you mentioned the Raven, Ckontcus^ 
^on't you think faim a comical Sort of Bird ? — I have 
often fmiled at bis Sidling Hop, fentimental Leer, and droll 
Gcfturcs. 

Clion. Indeed, my Euphrofyne^ fo have I too. — Ral^ 
is an odd Fellow, a mere Sly- Boots, and as arrant ft 
9^/V/*as ever was hanged. — Mifchief h his Amufement 
and Study. — He will filch your Silver-Spoons, Buckles, 
laced Ruffles, and every Trinket he can lay his p]lfe:ing 
Beak on,and Hop away with them to hi^ Holes and hiding 
Places, where he depofits all his ftolen Goods. 

Euphrrf. As he is naturally inclined to be wicked, pray 
CUonicus^ bow came he by the Reputation of a Fortune^ 
Cillery or a Bird of Ominous and direful Prefage^ from 
his Hoarfe Notes, and boading Flights ? 

CU^n. For the very fame Rcafon that any cunning; crafty 
Knave eafily acquires the Reputation of a Conjuror, 
SoDth-faycr, or Miracle- Monger; — that is, by the Igno- 
rance, Credulity, and fliameful Superftition of the Vulgar 
unthinking Part of Mankind. — If one of thofe Igwra'* 
mus^s fet out in the Morning for a Journey, and a Raven 
fhould chance to fly acrofs his Way with a ^ari, S^juark^ 
^arij he flops fnort in a Panic, hangs down his emptv 
l^oddle, and Raven-Jtruck^ hies himfelf home again.— It is 
ijyonderful to conlidcr how dim the Lamp of Reafon burns 
in the greateft Part of Mankind, and how readily and 
cafily they are duped into the Belief of any ridiculous 
Do£trine whatfoever by defigning Impoftors. — I have 
always thought Pope's Lines on Superftition exqui*« 
fitcly fine. 

She from the rending Earth, and hurjiing SiieSy 
Saw Gods defend^ and Fiends infernal rife. 
Here fix* d the dreadful^ there the hlejl abodes. 
Fear made her Devils^ and weak Hope her Gods. 
Zeal then, not Charity, became the Guide, 
And Hell was built on Spite, and Heav'n on Pride, 

Euphrof, Well, one Comfort is, while I learn Philo- 
sophy, I mall be in no great Danger from Superftition— 
therefore, pray CleonicuSf proceed on your Lecture. 

Vol. IIK I Clm. 
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Clion. The only Remark I have further to make on the 
Raven, is, that it is a Bird of the fincft (hining jetty Black 
\n Nature \ and that Crows, R$ch^ and Jack^Daws^ arc 
little more than MuVattces compared with him. 

Euphrof. I fee the Proverb made good in thefe Birds, 
that Birds of ^ Feothtr willfiock together. ^^^^o I obferve 
^fUtvens go with Ravens, Crews with Crotvs^ and R§§h 
with Rooks J in purfuit of their Food. 

Cleott. But above all, the Ro^is are the moft feciable 
Birds we know, they not only a^a^/^, but Itve together % 
and what is called a Rookery is only a little State or Cemr 
monwealtb of Rooks, fuch as ycu fee in the Temple GetrJens^ 
and in the Country, about moft large Faim-Houfes ^ for 
the Farmer finds his Account in keeping them, as they 
iconftantly attend the Plough to pick up the Grubs^ IVormSf 
and other Reptiles, which deftroy the Corn when fow^. 

Euphrof. If the Rookery be a Regular Community of 
Birds, I fuppofe they have a proper Language in whicli 
they converfe, and is that fqualling Noife which thej 
continually make in our Ears. 

Clion. You are certainly right in your Conjeflurc, my 
Euphrofyne\ for though it feems nothing hxii Cawing t$ 
us, yet ta themfeives each Note may be, and I make no 
Doubt but is, an articulate Sound, and by a various Mo- 
dification and Modulation thereof, altogether infenfible 
to us, they exprefs their different laea?, much after the 
fame Manner as the Chinefe and Ethiopeans do by their 
Chara£lcrs, which when feen and heard from their Mouth*^ 
arc juflas indifiincl and unintelligible to us, as the Con- 
Verlation of Rooks. — Nay it is certain there is Icfs con- 
fufion of Notes and Voices in a Rookery, than in the 
human Hum-Buz of the Royal Exchange i and Rooks 
would think of Merchants jiiil as we do of them, that they 
are a noijy Kind of Mortals, 

Euphrof. I think of nothing more material to a(k about 
Birds of this fable Comple£lion, Cleonicus ; What Birds 
jiextdelcrve cur Notice that are of a more party-coloured 
and enlivening Afpeft ? 

Cleon. A proper Contrail to a Crow is, I think, a 
Maccaw i if this Bird be not fine enough for you, my 
Euphrofyne, I know not where to find one that is fo.— - 

It 
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It is the brgeft Bird of all the Parrot Kind^ mearuring 
three Feet from the Tip of his Bill to the End of the 
Tail, and the Tail itfclf is eighteen Inches. — ^Tb^ BiH 
is Black, and fo hooked, as to make almoft a Semi- circle, 
and is tt(ree Inches long, and two and a Half thick near 
the Head. — ^They are of many Sorts and Colours.— The 
fineft I have heard of, has a whitifli Space about the Eyes i 
and the whole Body, part of the Wings, and all theTail, 
are of a beautiful Rid\ as alfo the inner Part of the 
Prime Feathers of the Winga — the outward Parts are of 
a diip Blue^ as well as the under Part of the Tail near 
the Rump. — The fecond Row of the Quill Feathers are 
Yellow, with Red Edees, and as it were marked with a 
bluiih Eye at the End. — Two Feathers in the Tail are 
(in (bme) much loneer than the reft, and end in fliarp 
bluifh Points. — ^The Legs are fliort, the Feet Brown, and 
the Claws Black. 

Euphrof, 1 remember to have ieen the gaudy Birds of 
this Defcription, as 1 have pafled by the Biri-Sh^ps in 
HpUfurtiy Piccadilly^ iiQ. — The Gny Parrot is not very 
remarkable for any Thing but Loquacity, and a frightful 
Squall. — But I have heard much of Parrokets, C/m* 
xidrr, pray what Sort of Parrots are they ? 

Cleon. They are lefs than the common Parrot, being 
a little bigger than a Thrujh ; but fome of them have very 
long Tails, and are in moft refpe<El$ coloured like i4ac'^ 
cawsy with Green, Yellow, and blue Feathers in great 
Variety, according to the Countries which produce them ; 
for they are brought from the l^orrid Zone in every Part 
of the World, as all Birds of this Kind are. — You muft 
certainly have feen thefe Parrokcts in the fame Shops 
where you faw the Maccaws^ for they are generally im« 
ported together. 

Euphrof. I faw many of them, but as I did not flop to 
aik their Names, I knew not that they were Parrokets. — I 
fee there is a Gradation in the Parrot Kind, from the 
largeft Maccaw to the lead Parroket. 

Clion. There is another Bird yet of the Parrot Kind, 
which I believe my Euphrofyne has not obferved among 
other exotic Birds, as they are not fo frequent here as 
other Parrots are.— The Nan[ie of this Bird is Cockatoo, 

I a fo 
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fo called from his Note which is always C9ckat$§j C9ckat9d ; 
but this is natural, and not learned by Art, as in yours, 
PnttyyPnttyPo/L^'He is a fprightlyBird, about theSizeof 
a Raven, and has a large ftrong Bill, of a bluifli Black. — 
The Head is large for the Body — with dark Eyes, and a 
light A(h-Coloured Circle round them. — The whole 
Feathers that cover the Head are very long and loofe, efpe- 
cially thofe on the top of the Head, which he can raife up 
or let fall at pleafure. — When anger'd, he not only raifes 
the Cre/ly but the Feathers on each Side the Head, and 
then their under Parts appear of a fine Scarht. — The 
Plumage is White, tindured with other Colouis in fome 
Parts. — The Tail it fhort, and the Feathers of an equal 
Length. SThe Legs and Feet are of a Red C.lour^ and 
the Toes as in other Parrots. — There is a leflcr Size, but 
are all Eaft-India Birds. — If you fpcak to them, they 
Anfwer in the fame Tone of Voice, loud or low. — 

Euphrof. By this Defcription, I (hall certainly difcover 
them when I nappcn to come acrofs thena.— What other 
iine foreign Birds are remarkable, CUonicus ? 

CUon. Many which at Times may be fccn, my Euphri'* 
fynfi but amongft all, none comes up to the Bird of 
Paradise; it being efteemed the moft genteel, elegant, 
and beautiful Bird in the World ; and is fo called as if 
no Place but Paradife could produce it.— But, after all, 
it is no more than the moft delicate of all Eaft- Indian 
Birds. — And becaufe you ihould have as compleat an 
Idea of fo great a Rarity as poilible, 1 have procured one 
for your Mufkum \ and here it is in a Glafs Cafe. — 

Euphrof. Well, Cleonieus^ now you have obliged mc 
indeed. — A wonderful Curiofity this ! — Surely it is the 
Pride qf all the plumed Creation ! — What is the taudry 
Maccawto the Bird of Paradife! Thefweetnefs in the 
Form and Featueres of this Bird, no Rhetoric can defcribe. 

Cleon. I am happy in making you fo acceptable a Pre- 
ftnty my Euphrofyne ; it is the largeft and moft delicate 
of all that are brought from the Indies. — There are ten 
or twelve different Sorts of them, and though fome arc 
more variegated with Colours, none have a Head deco- 
rated with a fine Yellow of the Citron Dye ; none a finer 
Neck tindlured with an Emerald Green i none caa 

boaft 
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bokft a genteeler Body, with Wings, and Tail, of the no* 
bleft Chefnut Brown, befides beautiful Tinges of Red^ 
Green, and Gold, in many other Parts. 

Euphrof, I cannot but admire the Forbi and Colours of 
the Bird in genera], but with regard to its fine long Tail, 
there is a iingularity which I never obferved in any Bird 
befoce, I mean the two very lone Threads, which, like 
large Horfe Hairs, go to a great Diftance beyond Hbt End 
«f the Tail. 

Cleon. The two Qirills, in fome Sorts of thefe Birds, 
have a little Plumage or Tuft at the End, which Curls 
two or three 7'imes round, particularly in that which is 
eddied the King oftbi Birds of Faradifty but this is the 
fmalleft of all the Species, being not much bigger than a 
Swallow. — There have been feveral vulgar £rrors and 
Stories propagated of this rare Bird. — One \%^ that be has 
mo Legs^ becaufe they fend them over to us with their 
Legs cut off. — Another is, that thty an net found till they 
an deai% inftead of which, they are often ihot upon the 
Wing as Birdi of Prey ^ efpecially in the Ifland oiTenuUo^ 
where they abound. 



DIALOGUE V. 

Of the Toucan; Rhinoceros -Bird; Wood- 
Pecker ; th: GoDwiT, Wood -Cock, and 
Snipe-, I'he Flamingo s Heron; Crane; 
Stork ; ^he Bittern and Cormorant j The 

Pelican. 

« 

Euphrofyne. 

I Find our Speculations on Birds are to be the SubjeA 
of a Leflbn or two more yet, Cleenicus', pray what 
jrefgeftable Bird do we begin with to Day i 

Cleon. The Toucan, my Euphrofyne, the moft Angular 
Bird in the World in regard to its £Hl^ which is fix Inches 
and a Half long, two wide, and an Inch and Quarter in 

I 3 Tbicknefs 
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Tjiickneft at the Head, nearly equal to its whole Bbdf ^ 
which is about the Size of a Wood«Pieeon. — Yet not- 
withftanding fo wonderful a Billf I find no Author fays 
any thing <rf the Food he fubfitls on, or the Manner of 
getting it } in (hort, they give no Reafon why this Bird 
s|bove all others, (hould have a Bill of fuch an enormous 
SiM.-^It^s Head it large to fupport fuch a monftrcnis 
Bill.— The upper Mindible or Part of the Beak, it of a 
bright Yellow ; the Sides» and lower Mandible, are of » 
Rid or Scarlet Colour to its Bafe, where it is purpUih ; 
thefe Colours are clouded more or lefs with Black, in here 
and there a Place— different Sorts of thefe Birds are of 
different coloured Plumage on the Body, Wings, and 
Tail, but the Colours moft prevalent are Yellow, Green^ 
Blue, and Black ; greatly intermixed and variegated*— ^ 
This Bird is not however the only Prodigy in Nature for 
a Bill, I (hall (hortly take you for a Walk to Dm Salurp'f 
CofieerHoufe at Cbelfecy where you will fee a great Num* 
berof the wonderful Productions of Nature, which will 
afford you the liigheft Entertainment, and among thefe, 
very large Bills of other Birds, and fome of them more 
furprizing in Form than that of the Toucan -— 

Euphrof. I ihall be very happy in fpendtng an Hour fb 
very agreeably. — You obfervc the Bill of the Toucan is 
moft extraordinary for its Size ; but you intimate fome 
other Birds have Bills of a very unufual Form, C/fa- 
nicus ; pray what Bird is moft remarkable of this Sort ? 

CUon. The Rhinoceros* Bird, my Euphrofyngi (6 
called as having a ncurved Horn on the upper Mandible 
near the Head, and the Bill itf.lf is very large, as you 
nuiy fee in this which I have now the Pleafure to fhevir 
vou, and which will make another fignal Article in your 
Mufeum. 

Euphrof, You will make me phiiofophicaliy rich, be* 
fore you have done, Cleonicus — you not only ftudy to re- 
plenifh my Mind with noble Ideas, but my Mufeum too, 
with the rareft Objcfls. — So I find we have Rhtnocerwt 

Birds as well as Rhinoceros Beetles and pray what 

Country Bird is this ? 

Cleon. It is an Enjl-Jndian Bird, and lives principally 
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en Fldh — it is called the Bucerus, by the Indians ; as 
the Toucan bv the Americans^ is called ibe Brazilian Pyi. 

Euphrof. Now we are upon fpeculating Birds renowned 
for their Beak, what others are of eminent Note of .that 
Sort) CUoniiusi 

Cleon. There are no other Birds, that I know of, wiCh 
notable Bills, but fuch as immediately indicate their Uie; 
fucb for Inftance, are all the Wood-ftchir Tribe, the 
Cram^ the Spoon- bill Pelican j i^c. 

Esipbrof, A PFood'picier is an odd Sort of Bird, Clisni" 
€Ut \ 1 was much entertained the other Day, as I was 
i^kine by the Side of our Grove, in obferving the co- 
mical Manner in which one of thefe Birds run up the 
Body of a tall Elm-trci — he was a mod excellent Hand at 
ClimHngj indeed. — It was quite a new Mode of Movei* 
ment to me, and I thought, a very merry one really, 

Cleon I fuppofe you did not fee any HoU which he ha4 
bored in the Body of the Tree.-— But I (hall take you for 
a Walk one of thefe Days, my Euphrofym^ in the fTonU 
Landsf where you will fee a NumbNcr of Trees perforated 
in divers Places, and the Holes as geometrically round as if 
defcribed by a pair of Compafles — ^for if vou obferved the 
Body of the IVood-pecker^ which you (aw run i^p and 
about the Tree, you will remember it was fomewhat long 
and cylindricalj and confequently the tioles and Form Jt 
the Bird perfe6lly correfpond t% each other — for this Pur- 

Ejfe, the Author of Nature has formed the Beak of thi^ 
ird, (Irong, round, (harp- pointed, and very hard.^*A 
curious Ridge runs along the Top of the Bill toftrengthen 
it — and for climbing, their Thighs are ftrong and mufcu- 
lar, their Legs (horc and boney \ and their Toes tWd 
forwards, and two backwards, and near together. — ^AIl of 
this Tribe have a hard Jliff %ail^ bending downwatds, on 
which they lean, and bear themfelvcs up in climbing. 

Eupbrof. What vifible Proofs of infinite Wifdom, 
Power, and Defign, does this one Species of Birds dif- 
cover 1 

Cleon. And you will be ftill fdrni(hed with a Proof 
ftranger, if poiBble, than all the re(t, in the very fingulac 
$tni3ure of the Tongue of this Bird, with refpedt to 
the ftrong Mufcles axid Bones by Hvhich it is moved, arid 

1 4 drawn 
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drawn out and in— the Iharp, hofny, bearded Point and 
the glewy Matter at the End of it, the better to ftab^ to 
ftick into, and to draw out little Maggots, Infeds, and 
other fmall Anima!s it lives upnn, which it finds in de- 
cayed and rotten Trees. — The Flight of this Bird is not 
in a dire£t Line, but flant-wife, and bounding this way, 
and that. — One of the fineft Species of this Bird is called 
the Toffol^ from it's Note in Flying. It is moft beauti- 
fully coloured and fpotted with Yellow, Green, Blue and 
Black, variegated with difFerent Hues ; — the Size is from 
a Thrufli to a Sparrow. — Thefe Birds do fo muchf da- 
mage to Timber- trees that Rewards are always ottered 
for deftroying them 

Eupbrof. If that be the Cafe, CleomcuSy I (hall beg of 
you to purchafe one for my Mujeum. — But to proceed, 
are there any other Birds famed for their Beaks ? 

Cleon. 1 heie is a Sort of Fowl in Amtrica^ called the 
GoDWiT that is remarkable for a long Bill ; but not 
much more fo than our Woodcocks and Snipes, whofe 
Bills are perhaps the longeft for their Size, of any Bird 
at all ; and are evidently adapted to their peculiar Modes 
of Living, by fucking their Food out of boggy and 
mar(hy Places. — Moreover the Manner of Flying is very 
particular in thefe Birds, which is like that of the JVooa-' 
pecker^ by glancing very fwiftly angular- wife, this Way 
and that, fo that it is reckoned the higheft Feat in the 
Fowling Art^ to ftrike one of thefe Birds on the Wing, 
efpecially the Snipe. 

Euphrof. Woodcocks and Sntpei being fuch fine Eatingt 
fubje^s them to the fame Fate with Pheafants and Pa^ 
tridgfSy that is, of untimely Death, — But their Flelh, de- 
liciotiis as it is, will not gratify the voluptuous Tafle, fo 
much as a critical Examination of the wonderful Form 
and Make of their Bills, Toni^ues, &c. will delight the 
inquifitive Eye. — And this, Ckomcus^ will be the Cafe, 
the very next Time the Snipe or Woodcock falls into my 
Hands. 

Clion. After Birds of diftinguifhed Beaks, let us next 
review thofc whofe Necks and Legs are wonderfully large 
in proportion to the Body. — Among thefe the Flamingo 
(lands foremoi^ as the moft fuigular Bird in the World, 

for 
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for this difproportion of Parts to the Body.— —It is an 
jtiMrican Bird, ne \r the Size of a Swan — the Legs and 
Thighs together, arc thirty Inches long — the Neck thirty- 
fix Inches — the Neck andf Legs very fmall for the Size of 
the Bod) — the Bill fix or feven Inches long, and den* 

tated at the Edges The Featbirs of it's Wings arc of 

xhtdiepeftScarli'U ^^^ when flying, it makes a glowtngPba*' 
nominony from whence it receives the Name. — The Make 
of this Bird fhews it to be one of thofe whofe Subfiftence 
mud be had out of deep Water, — The Flefh is excellent 
Food, but it's Tongue is eftcemed the mod dainty Morfel 
in the World. — The Note of this Bird is fo loud, that 
you*d think it was the Sound of a Trumpet. 

Eupbrof I thank you, CUonicusj for this fine Pidure of 
the hlamingOy a Bird I never heard of before. — But if I 
remember right, the Heron, Crane, &c. are Birds alfo very 
remarkable for long Necks and Legs, and fuch I have viewed 
fhem in Prints. 

Cleon. The Heron, my Eupbrofjne, is a Bird, whole 
Beak, Neck, and Legs, are all of a great Length — from 
the Point of the Bill to the End of the Claws is four Feet, 
— It is nearly the Size of a Goofe, and weighs about four 

Pounds. By it's long Legs it wades in deep Waters, 

and with it's long Neck it can reach it's Prey.-— —Long 
Toes, with hooked flrong l^alons, to hold and grafp 
their Prey — a longfh arp Bill, ferrated and barbed towards 
the End, to hold their Prey very faft. — They have alio very 
large Wings, to enable them to carry the greater Loads to 

their Nefts at (cveral Miles Diftance. They build 

their Nejis on very high Trees ; and in a Heronry where 
there are manv together, it is very common to fee a Num- 
ber of I'tttle £r// running about upon the Ground, which 

fall from the Nefls in feeding the Young. This cu- 

rius Particular I have cbferved myfelf With Pleafure at a 

Gentleman's Houfe near Southwould in Suffolk The 

//</ 0/7 extends it's Legs in Flight, to counterpoife the 
Neck and Head — and is decorated with a fine Creft of 
Feathers upon it's Head, falling genteely backwards. 

Eupbrof, Is not the Crane near a kin to the Heron^ 
Cleonitus r It feems to be To by the Prints. 

CUon. The Crane difters in many Particulars from 

the 
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the Heron -^ it is a much larger Bird^ weighing about tea 
Poundf.— From the Tip of the Bill to nie End of t&e 
Tail is five Feet-^he Neck and Legs alfo are larger— 
tho* it does not feed on Fifh, but on Smis and Grain- 
therefore the Klefh is |ood and well-tafted. They are 

found in great Flocks m Lincohjbsre^ CamMJ^efiire^ aal 
other maruy Counties. — They are Birds of raflage-— — 
but whether they breed in England^ is not yet certaim— 
Some Cranes Brought from the Indies have very fine Crefitv 
of Briftlet on their Heads, and make a (lately Appearance. 

Euphr$f. Pray, Cli9nicus^ how does the Stork dilbc 
from the Her§n and Crane ? They feem very much alike 
in their Forms. 

CUon. The Stork is about the Size of the Hmnj but 
has a (horter and thicker Neck. — It is of various Colour^ 
indiflTerent Countries, butgenerally White, with long Black 
feathered Wings — the Legs arc very long. Red, and naked 
a great Way up. — When it ftands ercft it is near four 
Feet high. — It generally refts upon one Leg, with W^ 

Head turned upon it's ohoulders. It*s Bill is of apalff 

Red, about four Inches long, and pointed at the End.— 
It is a Bird of Paflage alfo. — They make their Neftson 
the Tops of Houfes, Chimnies and high Trees.— They 
live upon Fifh, Frogs, and Serpents— are reckoned a for* 
tunate Bird, and were adored in Egypt under the Name 
lUs — They frequent Valleys, Marfhes, Leaks, and Ponds. 
-—It makes a loud Jhapping Noife with it's Bill. 

Euphrof, Unle^ a rerfon lives in a marfhy Country, or 
near the Sea, it will be a difficult Matter, I find to have 
much Knowledge of thefe egregious Birds, perfonally— - 
but I can take Cleonicus*s Word, and Defcription in lieu 
thereof— therefore pray go on. 

Cleon. The Bittern and Cormorant arc two other 
Birds of the Heron-kind. — They are looked upon as Birds 
of hod Omen J and are always found in defolate, lonefome^ 
itioorifh Grounds.— -The Bittern is in Length from the 
Tip of the Bill to the End of the Tail, about thirty In- 
ches — the Legs are long and bare of Feathers above the 
Knce.^-'It's Colour is a mixture of Brick^duft and brown 
or blacktfh Lines-*the Feet are Green, with Toes lai^ 
and flrong^the Claws notched along the Middle, for 

holding 
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holding fiift the Fifli.-^It lies conceaTed among Bui rufheis 
and Reeds — ^anil is known from all other Biros by a loiid 
Noife, Itice a Stroke on a Drum-head.-^It gives five oi 
fix of thefe boding Bombs at a Time, as I remeniber to 
have heard them* 

Enpbtof. You give a woeful Idea of the Bittitn^ CUtonU 
€us ; pray what do you fay of the other ill-fated Bird the 
Cormorant ? 

Ctipn, I have not much to fay of that Bird, but only' 
that it is more of the Goofe Kina, havinga long Neck and 
fliort Legs, with webb'd Feet, and ftrong Claws for 
mfping Fifb. — The Colour on the upper Part of the 
Bckiy is diifky, with' & gfeenifh (hining Grldfs ; biit the 
Bceaft and Belly are whitfSi.— -It builds it's Nefb oA Rocks 
and Trees, in many Parts of EnglauiL — One Thine is 
fingular in this Bird, and that is, that the cryJlaUim Hu-- 
m$ur it Globous like that of a Fifh, to enable it to fee 
and purfue it's Prey under Water, which it does with 

freat fwiftnefs for a long Time together.— This Bird is a 
pecies of the PelUan Kind. 

Eufhrtf. I have heard fomething ftrange of the Pfiir* 
CAN, but I (carce know what ; pleafe to recite it's parti<- 
cuhr Properties, CUonlcus, and what I mean will foon 
ftrike me. 

Cliff9i» Thep£LiCAN is a Bird of a large Size, weigh-* 
ine eighteen or twenty Pounds — the Bill is hooked like a 
Claw, and fourteen Inches in Length. — The extent of 
it's Mouth, wide open, about ei|hteen Inches — the up* 
per Mandible or Chap is flat and broad ; but the lower 
Chap is like two long Ribs, joined at the Extremity. — 
Between them there is a thick Yellow Membrane, like a 
Purfe or Bag, growing down it's Neck. — This Bag it can 
draw up fo clofe as not to be eafily perceived ; and at 
other times dilate it fo i'ar as to hold three or four Gallons 
-—in this Bag it will carry as many Fifh as will ferveiix 
Plowmen for a Meal. 

Euphrof^ This Bag of the Pelican is the aftonifhing 
Particular I adverted to. — How various znd wonderful arc 
the Ways and Means with which Providence has endowed 
every Kind of Animal to procure it*s SubfiRence ! 

£ile9fi. We have in every object, a large Chapter 6t 

divine 
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divim RiVilatiofit the moft authentic Seriftttrey which can** 
not be corrupted, perverted, or controverted by Man-^ 
the Bible of Nature prefents us with infallible Doc* 
trines ; and with the Force of Demonfiration, commaiidft 
our aflent to, and creates in us a perfect Convidionof, die 
reai Extfttnce rf a Deity, as the Autb§r §f Natmt in the 
boundlefs Extent of Univerfe. 



DIALOGUE VL 

Of she Swan, and Goose; wild and 
Ducks; ^/Poultry*, Puseons; Patridobs 
and Wheat-ears. 

Clionlcus* 

WE have hitherto been furveying the Beauties ._ 
Wonders of the feathered Tribe abroad, or wil^' 
at Home ; now, my Euphrofyne^ let us fee what we 
find worthy of Notice in our more Domeftic Fnvly 
Produce of our own Country, and which you are better^ 
acquainted with. 

.Euphrof. This will be a moft eligible Subjed tome, 
CUonicus\ and pray which do you reckon, after the PiU* 
cocky the principal EngUJb Fowl ? 

Cleon* Undoubtedly the Swan, my Eupbrofync ; in point 
of majefitcftately Mien^ he is fuperior to every other Bird 
in Nature, — His Gait in Swimming is noble and fuperb ; 
and he may be faid rather x,ofail ^zxifwim according to 
the Poet. 

Sei I how yon Swans withfnowy Pride elatCy 
Arch their high Necks ^ and fail along in State, 

Euphrof I have often beheld them in the Thames with 
wonder and Pleafure. — I feldom fee them on their Legs 
walkingy or upon the Wing in Flight, and yet I find them 
defcribed by Virgil in taking long Flights^ as inthefe 
Lines* 

Like 
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Like a l^ng Team of fnowy Swans on bigb^ 
IVhich clap their fringSy and cleave the liquid Siy ; 
fyben^ homewards from their wafry Pafiurei borne^ 
^Tbijjing^ and Afia's Lakes their Notes return* 

tit pray, Cleenicusj did you ever hear a Swan fing ? I 

we beard much of their Singing among the Poets ; and 

»iiknow the mournful Ditty, or the Ballad of the i>;i;r^ 

c/tfir. 

Cleon. As to their Singing, it is all Poetical Fi^ion, 

oueh Pope mentions it of the dying Swan^ in his Rape of 

e LDcke. 

Thus on Meander' s fiovoery Margin lies^ 

Th* expiring Swan ; and as he fmgs^ he dies* 

£upbrof, Now^ we are fpeaking of a dying Swan, pray is 
ere any thmg in the Story I have heard of their living 
X Years? 

Cle&n. This is alfo a FiSlsott, or rather a vulgar Error ^ 
kmgh fome of our greateft Natural ifts have believed it; 
iere is no Proof of any fuch Longevity, in a Swan or any 
fber Animal. — They muft be wild Swans that take great 
lights. — Our tame ones take more Pride and Pleafure in 
vrnmiir^than in either Walking ox Flying, Nature having 
"^ed them for one much better than the other. -^The 
^41) is the largeft web-footed Water*Fowl that we know 
""diough it does not live on Fijb, but on Water Plants^ 
'ws, Seeds, &c. alfo on Worms, hftSIs, freih Water 
^fifi), &c.— Their Flelh is not admired, but is fome- 
nt brought to the Tables of the Great, forOftenta- 
on (akc, — The Female lays five or fix Eggs, and is two 
lODths in hatching them ; and this only once a Year.— - 
1^ wbole Body has a delicate foft Plumage, Grey at 

fftf but White when grown. The large Quills in a 

]^*sWing are on many Accounts highly valuable 
be Body of a middle uzed Swan weighs about twenty 
ouods. 

Euphrof. I am not high bred enough to reliOi Swan's 
kfli ; but for ajyoung Goofe, I think it excels moft other 
owl-*-but this is Epicurifm^ inftead of Philo/opby. — Pray 

Cleomcus^ 
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CUonUuSj what is moft remarkable in the Nature of a 
Goofe? 

Cltrn, The Delicioufnefs of it's Fle(h when roaftcd ; 
for this is a real Philofophic Quality, and, more 
than any thing, diftinguifhcs mod of our domeftic Fowl. 
*«— For what can be faid much more of a Goofe« or GamJir 
rather, than that it is an amphibious Animal living bj 
Land, and Water. — It eats almoft any thing, but is fondes 
of Grafs and Grain — the Colour is VV^hite in general in 
Geefe, but always fo in the Gander. — A good fat Goofe 
weighs about twelve Pounds — when you anger them, they 
hifs at you like a Serpent. — The Goofe lays Eggs three 
times a Year, and fits thirty Days — and the cnteRy rflm* 
man Btings is in nothing more notorious than in pkdhg 
ihifi Animals ativiy for the fake of their Feathmand 
Quills. 

Euphrof, Such Scenes of barbarity make me fliudder«— 
Have you nothing,C/r0ifictfx,of a more exhileratingNatuit, 
by Way of Antidote for fuch melancholy Impreffions? 

Clion, Indeed I have — Ducks you know naturtlly fiJ- 
low Geefe. — Of tame Ducks we have no Intellig^cea* 
traordinary — but 1 ihall relate an Anecdote coxiCzima%\ 
Briber of yours being once moft cgregioufly otit-unttti 
by a ITild Duck. 

Euphrof Why furely you joke, Cleonicut'^hMi bold \ 
this might be at a Time when this Brother of mine might 
be too young for a Philofopher.- 



Cleon. Not fo, truly — I think it no (hame — the oldcfti 
and, perhaps, the wifeft Man living, would have taken 
what 1 faw for a Lame Duck. — The Cafe was this ; I mu 
walking one Day in a Piece of mooriih Ground, at the 
farther End of which was a Pond under a Hedge— at 
about one hundred and fifty Yards from the Pond, I faw» 
as I thought, a very lame Duck wabbling and tumbling 
along before my Feet in the Grafs (which was but fliorL) 
— -I made no doubt but it was a firiken Bird, and had a 
broken Wing or Leg, by its lamentable Looks and SbiAs 
it made, by flapping the Ground with one JVing^ and 
(hoving itfclf along with one Leg, to make its Way from 
me, whowas very eagerly purfuing to catch it — thisi cfiajcd 
to do often, and jQic was juft as often at my Fingers £nd« 

—but 



i 
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^-but flill the wiley Creature evaded my Grafp, and kept 
Tumbling Head over Heels, but ten or twelve Inches 
before me.— I ran, 1 fleoped, I reached, 1 made fure every 
Moment to lay bold of her, but the crafty Jade as con- 
fiantly beguim me, — and thus (he continued hopping, 
lioBpingy and waddling along juft before me, till fiie came 
within fifty or fixty Yards o? the Pond, when sn a fudden 
Oiero&upon the Wing, cryei <^ait^ ^oi^^ ^J^^/* 
and dropt upon the Pond, where the Young Ones were 
juft arrived, fwam acrofs, and took Shelter under the 
JBuflies of the Hedge. — I (ball never forset how like a 
Fool I looked, to fee myfelf lead fuch a mii-Dnek Cbaje^ 
and (b mortifyingly jilted at laft. 

Eupbrof. I am Aire [ (hould have laughed heartily, if 
I had been by, and obferved the comical Scene-— but 1 beg 
your Pardon, Cli$nicus, 

Cli9H. A Duck is a moft guileful Animal ; they are not 
only endowed with Deceit by Nature, but they learn 
Fraud and IVcachery by Art, as witnefs the Z^/^^j.-^But 
to conclude this Epifode, I cannot help making one for- 
rowful Reflection, that if we arefoeafilv duped and gullid 
by the Natural Cunning and fraudful Pretences of Birds^ 
it is no wonder the ignorant Part of our Species are (o 

Senerally decoyed by the pious Frauds and Impoftunsdi 
e(xgning Men. 
Eupbrof. WclU from Ducks and Drakes I fuppofe you 
make a Tranfuion to our Poultry^ Cocics and Hens*^* 
Piav what is peculiar in the Nature of them, Cle9nUu$ ? 

CU§n. The Crowing of the Cock, the Ciuciifig of the 
Hen, and the Cacklikg of the Pullet when (he has 
laid an E^g. — Thefc are Faculties not to be found in any 
rcher Tribe of Birds, nor fcarce any Thing analogous to 
them.— The Cock by Crowing^ convenes with his Bro- 
ther Chanticleers at a great Diflance, and gives us the Time 
i)f Day- Break in the Morning— -he fe<;ms proud and highly 
pleaTed when you Jiiten to his elevated Notes. — It has a 
jioble Cre/i or Cowh upon its Head, a!id under it, two 
famous /if^///^i.-*The Body in general, is adorned with 
fine Feathers. — A beautiful fliinmg ;.Tail. — And Claws, 
and a Spur behind, on his Feet, which pronounce his 
pariipl Fort and Genlui, — Since qv^^vj ^^*^ knows a Cock 

is 
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is prone to Fight. -^Ani Cock- Fighting thence has its Rifr, 
to the mat Difgrace of Human Nature. 

Eupbrof. As to the Clucking of the Hen with her 
little ones about her, and her particular Cluck at finding 
a Grain, to give them Nqtice of it, I have oftentimes oIh 
ferved with filent wonder — fhe is confiantW talking to 
them in her-Diale£l — and when the hoftile Hawk appean 
to the View of her watchful Eye, (be fcreams aloud, the 
Chickens take the Alarm, and immediately run under her 
Wings for fafcty, by a wonderful InJiinSf of Nature. 

Clion. The Cackling of the Pullet or Hen when ther 
have juft laid an Egg, and come off the Neii, is a higo 
Thing truely ; it is, when interpreted, nothing more than 
this — *' My good Dame, I have juft prefcnted you with 
*' an Egg, and defire to acquaint you with it, that you. 
•* may come and take Care of it in Time, before th« 
•* Stoat or Weaxel delVaud you of it ; as I am given to ura— 
^* derftand, that you value the £g2:s of your gratefu^^ 
•* Poultry, before thofe of any other Kowl whatever.** 

Eupbrof. I think you have a very good Knack at 
cyphering the Language of Fowl, Cleonicus, — Pray wh 
do the Pigeons fay one to another, while they Wa 
around, and Coo to each other, in comical Gefticul 

tiODS? 

CleoH. Every Bird (as lobferved of the Rooks) has it 
particular Dialedt of univerfal Language. — As for Pm^ 
geottSj I believe they underdand my native Tongue bett 
than I do theirs. — They feem to be extremely fluent i 
Speech, and fociablc in their Manners. — They are 
only domeftic Bird of Flighty and always fly together. 
The diflferent Orders ©f Pigeons are very numerous. 
But thofe called the Carriers^ are very remarkable, as 
will carry Letters tied about their Necks to almofl a 
Diftance. — It was formerly a Praciice to fend Letters fro 
Ships arrived ztScanderoon to Al^tpo in Syria ^ by 
brought from thence, to acquaint the Merchants th 
with. 

Euphrof But, for Goodnefs Sake, CUonicus^ how cou 
thefe Birds fiiid their Way back again, over fo vafi a Tra 
of Land i 

Cleo 
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6l€$9i. They are direfied by the unerring Hand that made 
Bern— it is impoflible to Account for it any other Way— 
3f the Pigion Kind you may reckon Dotes, which are 
till of a more loving and amiable Nature, and always 
iflbciate in Pairs of the different Sexes — and when one dies, 
iie other leads a folitary and inconfolable Life.— - 

SMfbroJl Pray what is that you call the TmrsU^ ot Turtle^ 
Dnv, CUonicus f . 

tHean. The Turtle is a Species of iPfV/#iii— but are 
Birds ^dTPair^ge, and faid tpbe Natives of India, thoueh 
thev breed with us before they returu.-^They delight m 
plain open Countries, and build their Nffts in high Trees. 
— Biit they will live here all the Winter, iJF kept in Jvia^ 
w and Cages. 

£mpbr9f Pray, CUonUus do you reckon an Owl a do- 
neftic Bird ? for they are found in every Fanner's Bam. 

&A#if. The Owl may bejuftly-efteemed fo with us.— 
it is a BirdofPnjy as it generally lives on Mice, which it 
aitabes in the Barn, £cc. — ^The Owl h pefckoned a Bird 
an Omen-y efpecially that called the Screech Owl^ which 
rt its difmal fcreeching Noife, alarms and terrifies the 
jountry People much. — The Owl is the only Bird of 
Uighwt have ; they not only ihun Day^Ligbij but efen 
[bonff Afcwi-ii^A/.— The Owl's Face is in Front^ not in 
Pr§fi^ like other Birdsk— :The two Eyes therefore look 
Forwards, as in a Cat. — There are many very beautiful 
Species of this Bird in fordgn Countries, adorned with fine 
Odours, Crcfis, Horns, and rich Plumage in every refped, 
-— Thb Bird has fuch a demure, gr^ve^ and wife Af« 
pQ^^at it has been confecrated to Afim^vay the Goddefs 
ofWifilom.-^Ah Honour too great, I think for Hoiting 
Akrgery. 

BMfirof. $0 1 think too: -^But you fay nothing yet of 
m^atrtdge^ Ckonicui. 

CiMn. The Reafon is^ you know as much as I can tell 
VOtt of that choice Bird. — That he has the Faculty of ma- 
Kiiig ./"tf^/r of Mankind, as well as the fyild-Duck'y and 
rh e ai ■ . O f making ^Feaji for thein, byway of Atoiie^ 
»t, as the Duck alfo does, is well known by Experience. 
^Sifbr^. What arc thofe Birds called Wheat-Ears, 
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CkiniiMS ? — i have heard them cried up for the verj fineft 
of Eating* 

Clion. They are little inferior to the OUtoIAMs 
brought from Italy and Franci-^hMt is (omtwhat Ids ill 
Size, the Wheat Ear being not bigger than a HiJ^i-Spi^' 
rwj. — They are Birds of Paflage, and come to us ill 
Whiai'Hofvtft^ which is the Reafon of their Nttiil^«F— 
They are in great Plenty about the South Downs ill Afd^i^ 
where thev are taken in Traps in a Hole in i)ic Qroi]^ 
with a Tile over it* — They are potted in great Qualjfft- 
ties at Eaft'Boum^ icc» and fent up to Londdn; ail&fc 
greateil Dainty England affords.— -Whence they cott^ 
and where they go to, is not known. 



DIALOGUE Vli- 

Of InCVBATION — NlDIFICATIOH— tflllf MiOltA- 

TioN $f Birds* 

CUmeus, 

THE Sttljeft of our prefent Cohverfr. tht tmUM^^ 
will be a few Reflections on the Wmitrt wfJSmtn 
AfiHafidxn die Affairs of iNcu»ATioif) NiDiilCATloJr^ 
and Migration of Birds. 

^ Euprof. Thefe are aM grand and agreeable Sulge&i 
indeed, Clionicus^ I (ball with much rleafure tftdidtft 
what you fay of each. — I fuppofe the Dodrine cf Ikmi 
hation contains every thing relative to Eggs^ and tfafc Matt* 
Jier of Hatchmg tbem. 

Clion. It does fo, my Euphrofyne-^ and there are no 
Birds but what lay Eggs, and are produced from thtan 
one Way or other, for the Method by IncubdiifmM nc»' 
mimrfaU though gcii'.Tally the Means made ufSs of by 
Nature for that Purpofe. — It may be obferved of Eg0» 
that they are larger or fmaller as the Birds are ib wimb 
lay them.— Thus the Egg ofza Oftrich is the largeft of 
any, becaufe the Bird is fo, being five Inches long ibl 
four Inches thick, more or lefs.— But on the contrikjs 
thofe of the Hununtng Bird are but the Sizeof /iP%/fr Pmi% 

the 
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the finilleft of all we know. — The OftricVs Egg is tbere« 
tore about one thoufand Timei as big as tbe <xher. aod- 
is it is the principal Pha^nomenon in Nature of this Kind, 
I have ptocured one of the largeft for your Repofitorf » 

Si&er. 
iuphrif. This k a curious Prefent, indeed ! wlqr, 

People will think me half a Connoijfiur hy and Sf, Ctn^ 

Qm. Suppofe they thought you wholly lb, where f§ 
the harm of it i Is it any more martie for my Eu^$f m 
ft) be ei^emed a Comuiffiur^ than it was for the beautiful 
RtYaTi A, to be the mod celebrated Afatbefnatseian cf Am 
QAWDrtVy Age £be lived in ? — You have already been in^ 
fttified in tht Pbib/apfy of Hatching of Eggs^ by lAan]^ 
Experiments upon the Jtr-Pump; 16 that now a fcw^' 
R'CfcQions ilnore on that Head will fuffice. 

Mfofitrof. I well remember every Experiment of tbaf 
Sort, to a Tittle \ and convincing Ones they wenrt-*'^ 
tbat now, Clionicus^ I need not detain you on that Hdul^ 
tbeitfore pray proceed. 

ChM. Though every Species of Birds Agr Eggs, Aef 
vre not always laid in a Neft^ or hatAid hy Inemhatiom^^ 
for Inftatice, the firft of Birds is faid to be an Exceptioa 
^ bodl Itefpefts. — The Offrich is mentioned by the 
karoed and moft ancitnt Naturalijl in the World (the 
A(&r of the Hijory of Job) as Intohtg hot &gs in fh 
idrtk^Md tuarming ibem in tbi Dufi (or Sand of the De* 
&t| Chap. 30*)'^But this Mr. KotBBN affrtns it 
^Miftske I he liad Teen great Numbers of them at tbe 
^of Good Hope ; and alfo feen them Jh on thoit Egg^ 
fir Mbr A'n&,— and that the Male and Femsile take it 
i^Tums^ as he had frequent Opportunities of eUer* 

hftrof I find this Old Author of yours does further 
wtt ibsAjto is kardemd againfi her To%ng OnoSf ao timigb 
x&9«wrr noi horsi what dots Mr. Kolbsk fiiy to tiatt^ 
Ckomm^r 

Otm. He fiiys^ that is an ancient and vit^onr Error 
sMb j for be aflures vlf^fheToimg Oms after ibej arebmtebedy 
oaro woi Me even to waU for Jeveral Dap ; duting wbieb 
7Jm tbe OU Ones bring jbemCrafs^ and are very earefid in 

K 2 • 
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Jifi/iJing thmfrom Dangers^ tnfomuch that it is not fift fir 
any Tirfon to come near thim 4Xt that fxm^.— Other l^te Au« 
tbors tell the fame things of ^z Oflricha \n America.^^ 
See Phil. Tranf. No. 82, at your leifurc ; where mention 
is made alfo of htfr Ne/i. 

Euphrof, As IVarmth is the .principal Arnit in this 
Affair 6f Hatching E^gs, I fliould think the fame Degree 
of Warmth communicated to them and continued the 
proper Period of Time, would produce the famcEffisAy 
or hatch the fame Eggs, what fay you, CUonicusf 

CUon. I fay you are very right, my Euphrofym ; and it 
^as been a Practice in Egypt^ from Time immemorial, to 
put Eggs into Dunghills and hatch them by the Warmth 
thereof. — After this they contrived ta hatch them in 
Ovtns^ heated to a proper Degree — thcfe Ovens were of 
different Sizes, holding from forty to eighty Thoufand 
^ggs each — they are worked about fix Months in the 
^ar— in this Time they can Produce eight difl^rtot 
Broods of Chickens, as twenty-one Days is the Time of 
a Hen's Sitting.— Hence there are bred in Egypt about 
ninety-two aud a Half MilIior>s of Chickens yearly.— 
But of late Years this Art has been vaftly improved by 
Mr« Reaumur in France^ and reduced to a Science by 
Means of the Tbirmometer^ which you know will indicate 
any Degree of Heat or Warmth required, which for a 
Hen,^ and fill other Birds, is marked thirty-two in his 
TbermomfteTf and ninety-Fix in Farenbdt's. — After the 
Young are hatched it is gencrraliy a Day before they eat 
any 1 hing^ and then a few Crumbs ot Bread for a Day or 
^wo will iufficc, as tbc} will be able to pick up Infeds^ 
apJ Shift for themfelvcs. 
. Euphrof. Why you furprize me, Cleonicus ; this Scheme 
is not only a very curious One\ but muil be a very bura* 
tivf One at the fame Time. — tVom twenty Eggs in twenty 




to this Method frjr. Support, inltcadofHard Labour? 

^C/een^ JUpe/J(ia!f know nothing of the Matter; tnd 
the other Half are fo ignorant and indolent, that Cbey 
will never attempt any 1 hing oat of the Common Way, 

—But 
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.^-^t nam my Eufhnfym^ let us advert to another very 
.imaderful Faculty in Birds, which is the curious Art of 
Making a Nist^ with fuch Variety of Materials, dif- 
pofed in fuch an exquifite Manner and Order, and in fo 
aany different Ways, as we obferve them. 

Empbnf. I have always viewed a Birds Nest with the 
Ughm Admiration. — The Spiders TVeb^ and Bees Ihnij* 
Cmk^ and the Birds Hift^ are finely fufficient to convince 
the moft ftupid Athtift of his renielefs E>ror, if in the leaft 
attended to. — Such aftoniihing Inftinft in Birds, reminds 
me of Fn$/i Lines. 

Of Birds ^ bcw iocb^ according to her Kind^ 
Proper Matiriabjfor her Neji can find \ 
And Mid a Frame^ which deepeji Hiougbi in Mam 
IVotdd or amend sr imitate in vain. 

Cti99U The Sttbtilty of Birds in makinfi^ their Nefts has 

%eeaamoft celebrated Theme for Naturalifts and Poets to 

4iicaiit upon in every Age.—" With what inimitable Art 

(fitys Dr. Derham) do thefe poor untaught Creatures lay 

a parcel of rude and ugly Sticks and Straws, Mofs and 

Dirt together, and form them into a commodieus Neft i 

With what Curiofity do they line them within, wind and 

.plaoe every Hair, Feather, or Piece of Wool, to guard the 

tmdcr Bodies of themfelves and young, to keep them warm? 

And with what Art and Craft do many of them thatch 

and coat their Nefts without, to dodge and deceive the 

.Eye of Spedators, as well as guard and fence againft the 

lojnries of Weather ? With what prodigious fubtilty 

do ibme foreign Birds not only plat and weave together the 

fibrous Pares of Vegetables, and curioufly tunnel them, 

.and form them into Ne/is, but alfo artificially fufpend 

tbem on the tender Twigs of Trees to keep them out of 

• the reach of rapacious Animals." 

- Eapbrofn Thefe Reflexions of the Do£lor*s are very 

■ ingenious, and very afFe«?ling ; is it not furprizing, CAps- 

fffotf, that any Man can be fo blmd, as not to fee the Hand 

of zDivim ArchiieSt directing them in conftruAing fuch 

wonderful Works ? This Hanging^NfJi is a Miracle of 

r fSagacfty it\ BirrJ^ ! 

K 3 Cleon. 
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Clmn. And you will ftill be mom ^uaimtati iofiSuii^ 
my £fiphnffni^ when jda in^dei Ac Aig^NMo^ 1 
luMrettow 'the PJeerure to ihew miu^-jiorc ici^k 

Eupbrof. TfttW this is the moft wondenfid TUi« 1 
jover^yet 4w.r«-Tline longlMve^ iewed together iigriiMii' 
Cdge6~wide on the Top, vrheneitbe little ficft «Sf|ilMid» 
^nd ttpertne to a Point at the fioctom— the .fleoder 
S^^nghy vraidi it was fu^nded rfrom.the Xnrij 
I'iee the vtiyJStitdus in the Sides of all the-tbroe: 
<^Are you fure, CUonicusy that this is the W<ul:.af llft» 
lure, and not an Impofition by Art ? 

dim. It was a Surgtm ot an Eii^ Ittdiakitm^vtbD nve 
it me.«— He faid they were common m the CounOj. imie 
he wafr ' and all conftru&ed in like Manner •«-r-Tlicre are 
many of thefe hanging Ne(b from ufnrm^to Jhe.ieen m 
the Ropofitories of the Curious ; but I don't 
I ever faw, or beard befgre, of a Leafy Veft in this 
Form.— That they fufpend them from the Bowfii iif 
Trees out of the reach of Apa^ Serpmts^iic. iBiaMMIer 
-of great Notoriety in both the Indias^-^AtiA 9 am jitrti^ 
cnlarly happy in prefenting my Euphrofpu\m\^'((ymiOQm» 
flMMi a Specimen of the Miraculous ParformaMO of 
Birds. 

Eupirof I grow rich apace, in Natural CorioQfei^ 
Ckwicm ; the Nefts of the long*taiIed fttmfiji^ and i^mf^ 
I have ever looked upon as the moft ftupendious Wofict.pf 
Natural Art, but this Indian Neft exceeds every Thingoi- 
There is one ThinjK yet remaining, in regaio to Bu4$^ 
CliMUUS^ which I mould be glad to have your ..Qpiilioii 
about, and that is, where Birds ofPaJJdgi go to, wheortliQjr 
leave us ? 

CU9n. How thefe Birds (hould know where to go tOt 
and when ; and atfo how to fleer their Flight upon Che 
right Point of the Compafs, are Queftions that can be 
refblved only into the divine Deft ination of Providence.— 
It was obferved as long ago as Homer livcd^ that Oramei 
went from Europe to igypt^ as dcfcribed by him in the 
following Lines, 
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S» win/rtm Strynon's winfrj Benksy lit Orant 
tmftathtr'd Cttimt, tut tbt atbaial Plmtu j 
Tfwarpur NiU thq htnd thtir Jiry fFitf, 
AnnVta Ung Imui, and rank' d injuft Jrraj. 

—It is remarksble that all Birdt of Pai&ge are accommo* 
dated for that Purpofc with long and firong Wines.— 
Xh2t they all of a Species silemble togeiher a few Dayt 
^fore hand, to conrult about their Departuie.— A Gen- 
tleman of great Veracity aJTured me, Jie at once faw it 
((^ near three Hundred Cwitwf aflemblcd together in 1 
^ee field for that Puipofe. — 9lH>t^ tiave been often leen 
eoiflg acrofs the Seas from Europe to Ma ; and alfo Sttrtti, 
^tc.^^ut the gieate^ Qjieftiooof this Sort is, what be- 
comes of Sivallewt when they take leave of us ?— The 
Anfwer to this QueQion it not a little furprilng and Pii' 
radoxUol. — An Jrtb-Bijbap (iift aOcrted they went to tb^ 
ifrozen Climes, and lay togcdier In Clufters uuder the Ic^ 
In a torpid State all the long Winter— that tbey were 
^ften in this State drawn out«f the Lakes by Fiflicrmeti, 
aad when brought into a warm Room, woiud revive and 
fly ;tbout and appear to be real Swallows. — EtmuUir, the 

treat Phyfician, fays, he found many fiicb coagulated 
[IpAers of Swallows himfelf. — And fo lately as 1745, 
Dr. C*las declared before a Meeting of the ROTal Society, 
^t WJiw ' flxteen Swallows fo £awn out from under 
ms ke in the Lake of Samrtdt ; and thirty out of the 
nnVt7(nul at Rifmitln. — Yet notwithfboding all thde 
Qcalar WitnefliVs, fo ftrange a Dodrine cannot obtain 
Cicditwith fume late Writers on Birds. 

EKfhr^. Indeed, CJrMUKi, I don't much wonder at it. 
•viTbat bwallows ihould come here for Warmth, and go 
Am tP ^ frozen, is fuch a Contrariety, that I protenl 
' cannot tell what to think about it myfelf, till I know your 
<nro Opinion of the Matter. 

QSrwr. This I am lure oi^ my Eupbrejjnt^ if we do not 
believe what People of Credit afTert they have leen, there 
C^n be no Ground for any Faith at all. 

Eifhraf. There is one Animal of To ambiguous a Na- 
ture, that I know not whether 1 may call it a ^^iruptdt, 
I^ 4 Of 
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or a Birdi I mean the Bat^ CU9mcug^ of which you bavf 
yet faid nothing. 

Clion. It would be almoft improper to fay any dtine; of 
the VefpertiUo or Bat, till after I had paJTed the Defcriptioiif 
of four footed Biofts and Birds^ becaufe the JS^f is mo^ 
Evidently a Tranfition from One to the other, as the Grjl' 
htalpa connefibed the Quadrupede to the Infeft.— -Natuie 
Mors a Chajm in her Works. — The Bat has the Proportie^ 
of a M§ufe m regard to Body^ Shapi^ Colour y and ClofKt^ j 
liut has the Faculty of Flying in Common with Birdi atoi 
JnfiSis. — It*stwohind Legs arethofe of a Adouk.^^Tbc 
two Fore Legs are connected with a large Membrane 
from the Body, on each Side by which it can fly as with 
two Wings. — And at the End of each Fore Leg, is a fliarp 
fi^ong Hook, by which It can wallc on all^fours as Qui? 
'drupedes do, and alfo lay hold on its Prey or Food, what- 
ever that may be.-— This is rather an Evoning than a 
2fo£lurnal Animal ; and becaufe it is then ieen fluttering 
itbout, the Peafants call it a Fluttir-^Afou/i.^^Thc Firgim 
Titan Sauirrel is another Inftance of that vaft Deviatiofi 
jFrom Naturis ordinary Way (as Dr. Derham terms it)^ 
• and is truehf a^adrupedoy with the Skin fpread between^ 
and connected with, the two Fore^Legs ;— -being thus 
fumiihed with lar^e Membranous Wines, it flies from 
Tree to Tree, collefls the Fruit, which it holds in its 
two Fore-Feety as with two HandSj while it eats it, at 
other Squirrels do. — One of thofe Bats and Sptirrils X 
fhM ibortly procure to enrich my Euphrofyne^s Muleudl. 
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YOUNG GENTLEMAN and LADY'f 

PHILOSOPHY. 

PART III. 

CONTAINING 

» 

4 General Sorviy rf Fishes* 

DIALOGUE I. 

Of tbe peculiar Nature, Form, Sizb, tf«i Parts 
of tbe Bodies of Fishes. Of their Oroaws, 
of Seksation ; Faculties of Swimming^ 

Clionicuu 

AFTER our Survey of the principal Inhabitants of 
the Earth and AiR, let us now contemplate the 
Nature of thofe which are peculiar to the Element of 
Water. 

Euphrof. This will be a Multiplication of thole Plea- 
fures that delight the Mind in, exploring the Marvelous 
Works of the Jlmighty Cnator of the World ; and there- 
fore^ CleonicuSj in the glorious Speculations you propolc^ 
immediately proceed. 

Clton. A Fish is an Animal deftined to livre in Watbr^ 
^dli or Fre(h \ and its proper Mode of Aicvemmt^ tha^ 

of 
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^f^^SitMt^&^^rThh MotjoR is performed by ffVh SS!^ 
'^'liTgs or Feet. — Ttefe Fins are placed on dtfinnt 
xarts of the Body of a Fiih 9 b^it made in fucb a ManoeC 
and Form, and 10 difpofed for any Degree of Modoo, im 
any Plre^on wbateycj, tb^ ip&Vf^ W ifdom 2iqf^ 09^1^ 

Euphrfif I fhall never foreet the moft beaudfu) Stmfiurr 
of fudb a i^ wjien fqmcDmc time aeo you (hfyed nr 
the Circulation of the Blood in it'«*How delicately con* 
ftru Aed with Bonv Ribs, and jointed at proper Difiance 
-»-<be curious Membrane that conneded dieni«{*-na 
BIood-VefTels, and others which pafs through them — and 
the iine befpefkled Skin which covered the whole, and 
gave it the Appearanceof tranfparentburnTfhed Gold. 

Ckon. The Idea you retain of the Fin is , extremely juft 
and accurate, my Eupbrofym ; thefe Fins are all moveable 
by ftrong MufcUs of FUJb appropriated to ea^ch, as the 
Limbs and Parts ot ^I other Animals are.— Thefe Muf- 
cles make as it were the whole Body of the Fiih— fup« 
ported by a moft wonderful Skeleton or Sj/lem of Bma 
throughout.-7-Of w^icb there are Ribs to form the Body, 
and a Multitude of other fmall Bones to give StroDgtb 
^d Suppoi;t tp the fldhy jyiufdes. 

Eupbrof. Why in truth, Cleonic^Sf whenever I ^JFifli, 
J verify what you fay ; for there ace fuch an incredible 
Numt>er of (mail Bones, .ofpeci^ly in Roacb, C9rp,^c. 
that I even eat them in fear of my Life. 

Cteors* You cannot be too careful in that RefpeA.— 
By a Gentleman who was ^t the Pains to compute them, 
we are told there are about three thoufandin a CUarf, — ^The 
Hrength of a l^ifh is furprifmgly gK^at as well #ft/of W^er, 
asf» — and the Mechanical Rationale of -Swimmina is t{ie 
fiime asthat of Fl3ring in Birds ; for the latter fly by Sriking 
the^ir with thdr Irings^ and the former yu/jfrn by ^nkuig 
the Water with the Fins y fince as much as they wike* 
the Water backwards, the Water reads, and ftrikes thqn 
forwards with equal Force.-^The Fins near the Belly 
ftenerany fetve for this Purpofe; andthofe on thcBad^ 
and Tail, principally for Steerage. 

Etiphrof. As a Fiih is to move through fo denfe a Me* 
dium z% Water, I make no doubt, Clernieus^ but the infi^ 

oitely 
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%iir. Yau jjudgc, inv B^hrojfnf^ pol oply yeiy i> 
laUy^ tut It x% (lcrr.€spftE^% f i^ bv JbMXDgn .Si^Bapifcr*rT» 

Sir ^tftfc Neunm itkywvpX^ jtac F^rm pf » .$oli(l 
iwpuld moct With jHh^Mfi lUfiftance /roipi the Fluid 
rtucji ilt wa3 ^p xnovr, and i^ dp^pq^ed t9 .b^ thikt c|f 
itti, pjU^iCilliirly the H^ Part, y^ .ocari^* 
MfJkr#/. jbi the Head Qf a FiCh I fee tbfu^e >u:e £>^y 

J-fiiK) nothing that J (ciia (uppol^ to he ffofiri/s jQit 
1^ P/tenicus^ 3ybic;b iup yier^ 9hv.ipua |a |dl kind 4|f 

%l^. J Allow tb^ne jf notthe kaft Apptaraoce K^J^m. 
ftUl it wjll not follow ^ip thoticcu that a Fifli muft 
iird or deaf i for it is known by Experience, that C^ 
Tench are called to the Side of ^ Pood by a landWUjl'^ 
, to fe<;eiyc tbeir Food thrown into the W^ter^rr^mid 
\ QO ff (csyt farfijkf^ iJF Fib jhould Ai;^ vnth^i Bwr4^ 
3B Omoipotence is iiqi owfinod to ope particu^r 
ide of Urgaoization to produce any one Senfi; at Plejip 
^-^perhaps Jou .inay.have, sfifi fon^ Xoxne InSa^ces 
Uiinuls feeing without JEyes.-^As |p fii^ik and j$m^- 
y.injcommon Fiih> we know littk, if^^Niy thing .aboMt 
[n.«— For the Method tA ,K,e^0Lim}^< ifs.bgr p;^!^ 
Wgter, and the Air contained in its through the !Sm 
!acb Side of the Hqad* which .ai€ in li^it oFtbe {^ungs 
^Sjudrupedcs. 

^uphrof. Then it is this Art pf ^efpiratiqn io ^ii^us, 
iiCb.I fee by the Opening of jiheir Mouths fo often and 
t>nfi.antly, to receive the Water ^d Air, which they 
>iic through their Gills (if j[ may Xbfpeak^) is it pot, 
mats ? 

'^pn. Indeed it is, my £upbr§j^ ; and you will obierve 
your litde Geld and Silver fjflH$ in your G}a(s BqwI, 
t they refpire the Water oiuch c^uick^r than we do Air^-r- 
lis Aqueous Retpiratim in them ^ps up the Vital 
■f/,— the Jir-rmrtp will not d^rivp them of it, aiMl 
refore will not lull them ; but the fVatir-Pump^ by 
i|lg away the Water, fpon makes them expire*--* 
loiigb they Uvc much ipng^ out .of Water than we do 

i. 

Emihref. 
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" Supbrsf. The Tengite of Fifhes (hews they have a SnA 
tfTsfifj as in other Anindals. — But what I have often ob- 
ftrved m regard to their Eyes, is, that the Ball of die Bye 
Teems to be quite round, and looks like a fmall White im7 
Gbhdi^ when boiled out of the Head. 
.: CUon. The Eyes of Fifhes are in general, perfeft Gir— 
imhi^ in Order that the Focal Dt fiance may be verjfi^rf 
and of Courfe, the ^{^ very diftinQ ofObJe£b near a' 
liand ; thev alfohave the Power of adjuftixig theSj^^- 
rtcal Cfj/lalline for diftant Views likewife. — The Eyes .<► 
Fiflies are nearly oppofite to each other, whence they ' 
all around them.—- They are remarkably qmck^Sigbtii 
And the Eyes of Fifhes are exquifitely guarded by a ftron 
horny Circle proceed in? from the Selerotlca^ and decorate 
with a fine coloured /r//, which gives a lively and fplendi 
Appearance to the Fiih. 

Euphrof, Well, now for the Size of Fifhes ; I fuppofe 
Cleonicus^ you have a much larger Scale of Gradatiom bert; 
than in any other Kinds of Animals, by what I have * 
in common Difcourfe. 

Clefm. A much larger indeed, my Euphrofynt'^fTom i 
largefi Whale to the Itjjl Minnew^ is s vaftly greater Dif- 

Eroportion of Magnitude than can be found in the vriiolc 
'ompafs of Nature befides ! I fpeak hereof only fuch 
as are fcnfible to u9, without the Help of a Microfcope on 
one Hand, and the Indulgence of Conjectures on the 
other \ or clfe this Soale o^ DiiFerence wou]d become 
altogether inconceivable in Fifhes. 

Euplrrof. I fuppofe, CUcnicus^ in this mofl extenfive 
Tribe of Beings, you find it difficult to make any pro- 
per Arrangement, and Diflribution of them, in opnits^ 
Ordersy CLJfes^ ice. 

Cleon. So much, my Euphrofyne^ that I fhall not at* 
tempt it. — It may fuffice for our Purpofe to difHnguiih 
them ?.ccordin£r to their different Clothing ; for fbme are 
covered wit!) thick Skins quite bare, as all the larger Sort 
from the If^ale to Porpoife. '^Otbtrs are covered wiU) ScaleSy 
as all the common Sorts — and lafUy^ thofe are called fifies 
alfo, where the whole Covering; confifls of hard teflaceous 
Subflanccs, or 6hdls; as MufcUs^ O^Urs^Crabsy and innu« 
inerable others* 

^ufbxoj'^ 
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hgj tUonicusi for Ojftirs &c» certainly do not; and 
Orahs'znA Uhfters hs^e Legs to walky and qo Fins to (uniii\ 
and MufcltTgTOW in large Clufters to Rocks, as Fifli'er* 
Men have informed me. — Thcfe all feem'.to me to 6b 
TaYAn$malous Sorts of Fi/bes. 

Cbm. They are Objefts very diffimilar to the Seafy 

Tribe, as you rightly obferve ; out there is another Sort 

of Fifli yet, which we rather cdl Eels* thpujgh they have 

both Scales znd Fins^ 2nd fom^times fivim^ ought, I think!^ 

<o be reckoned a Kind of Serpentike Ftjh^ becaufe their 

JForm^tnd moft natural Motion is 'the fiime'as tllatdf a 

Sirpent. '' ''^ 

Et^of. If I don't Miftake, a Fiih is quite a Muh An$^ 

Hud, IS it not, Cleoniois f , ' . . . ' 

Gnn. I do not r e mem ber th^t I have ever heard Aem 

tetit'tbeleaft Soutid, Note, or Voice^iiid^ ' thciy HiVe 

no Organs for this Purpofe, nor do they live iii an ElemeAt 

proper for it.— And yet they ate dbfi^r?ed to. be very Iqf 

ciable Animals, and always go together in= fJ^K Shpilb 

and Companies— there is no doubt burihey can convert 

with each other in zjtlent Sort of Language. ^-^httt are 

FlJb^fPuffigf among them, as ymtntVi^ Pilebards^ Her^ 

rings JMkcearel^ &c. which come from the Frozen Sels 

into om: warmer Climes every Year; and fii^ply" your 

Table with fojgreat Variety of dainty Difhes. 

BupBrof. Mzvij Sorts of Fifb are delicious Easing, bu( 
I have been told that the Flejb ofFi/h is not fo nouri(hing 
as that.of ^adtupeies and Fouuby what fay you, Cleonicns; 
to diat material Article ? 

^lent. It is the Opinion of all the Faculty, and it feems 
%ery jiifily founded ; as the Nature of Fifh is to abound hi 
a'groi5 Sort gf Oil and Water, \ wljidh have but few Vo«^ 
latile Particles, it is lefs fitted to be converted into t\i^ 
Snbftance of our Bodies, than the Flelh of other Animah 
ivhich abounds with warm, afirve, and Volatile Prin} 
cibles, much more proper fgr our Altiiiem.— Indeed for 
mai and valetudinafy Perfons^ Fifli are -a more proper 
Diet in general than ftrong Meat, and t\\^ thofe whic.^ 
zxHinkdy are the bcft, 

Bs^bn/, 
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SujArif. Well^ Thanks to Heaven, Teiily ctttliem 
in Change of Diet* and they make a very iavnarr k>ifl^^ 
W our prefent fiufinefft is not Luxury* — I thinkt Qmm€Ms% 
in a Fifh I fee the greateft SmguUrttf in Nature. I mean 
rite Jir'BfadJir.<''^ut I remember you ihewed^ hv an 
Sxperiment on the Air Pump^ that this dladder, 6| Ming 
^ much expan<tra prcivented the Fi(h from iAmUtmg 
aa the Watcr^ by encreafing its fiulk beyond its im 0t« 
me, ind th'(^by making it too light for Swimisliig any 
where but at the Top of the Water. 

Qlnn. And from then<^ my Buthrojfym perceivea the 
Neceffity of Aicb an Artifice to make tne Fiih hoyant at 
dl Times to a propcf Degree.^For the Fifh having a 
Power to dilate or contra^ this Bladder, and coniequeatly 
the Balk oHts Body, can make itfelf lighter or hc^vicr^ ud 
therefore Swm or Sink at PlesAire.-^ A 11 this is but the JKe« 
verfeof the Experiment which you (2iw of the CUfi Mitlk 
0ml InMgei going up and down m the Jar of Wafier at the 
Word of Commana. 

&ufhrtf. 1 fee it is— hy i^nci^ftng the tf^ijgii in one 
Cafe, and the bulk in the other, the Ivne ILStSoi ^iJBnu 
and Stoimmhi is nroduced. — t^ray, Cteameiu^ can you am 
U wb(tt Agt a (*'iu may live ? 

Clnm. Itisfaid by ^0/irrtf/y?>thattheVearsof^a t^% 
Age is known by the ituntitr oictnuntttc Cirdn upon its 
Sodcs^-i-The Scale therefore o^ a Cwrf^ that is Half an 
inch in t^iameter, will be found to contain about tee 
Bundled of thefe Circles \ and hence (uch a Garp ia con* 
eluded to be a hundred Vears old ; and indeed9 it it 
known by common Experience, that Fifli in genend live 
to agreat A^, their Lives being one uninterniptccl Scene 
of Eofi^ irimfmliiy and PU^^e^ the great Pripri^lca 
on which Lmgivitjf in Man^ and moft other Aninud^ 
Spends. — But after dl, I do not fuppofe, from what I 
have feen^ that there is ^ny great Streis to be kid upon 
this Kotion of C$ncintric Ctrtks in Scales ; or that theie ia 
any certain Criteria of a Fifbes Age, in any I'art ef Its 
0<^y.— ^For a Condufion of our prefent DialoguCt I 
believe you will allow the following Queries o( Pasox. to 
he. very pertinent. — 

Of 



FiJSd fUxtj my FrtenJb^ I weitld enqiiri^ /.-^ 

Aio the muU kace eigindirj or rtjpin ; 
Tim tkifmdn, Prfikai ^Udi in y^Jin^s ^ihim^ 



Aio 



th9Utrl^49 o Mubtiudi wiibout a tJamt \ 
^ ibaf Le^iatia9j M)bo fgr thi Siasy 
Jmaunp rMi wiwarit bis impetuous tVaySj 
Ami nmch tbi fflnJj and intbi Tempeji flays / 
Mgw tbij in wartlki jSands mareb gnatly/ortb^ 
frmnfrimng U^atirs^ mJtbe cotitr North i 
7# Sotitbim CEmis Jsn^ing their Ckretr^ 
Tbiiir Stdtioh changing with tb* invert titutr t 
Hew atl with ckrtfid Kmewledge are endued 
Te ebufe their prepet' Bedj and ff^ave and Peedy 
3i guard their Spawn^ and educate their Breed f 
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DIALOOyE U, . 

Of the Krarbk or Animated tsLAKo. 6/ Ce^ 
caceous Fishes, dr WhaLes. Of ibt 6reen> 
land Whale I and ibe MeSbod of takih^o cne^ 
^7 /ife Harpoonisrs. 

CUemcue. 

WE tre now, my Eupbte^^ eAtering tiifMi die 
Dominions of Neptuke, to reconnoitre the 
RjMons'of the OcIsak, and to explore the NA4*irEVbr 
itsfier ttie Monsters of the Great Deep^ we the mo*^ 
m e gri ms Subjeftof our prefent Speculations. 

Eupbrjef^ This will be a Theme of Dignity aod GrMu> 
deur Meed, ClAnkus ; I moft call up all )mr Po^«^a itk* 
csufaieme to five Aiitable Attention to your Di(caurfi» oii* 
ftch fublime Topics of Natural Science. ii 

dmu. Ttei WliALE, nxj Eupbrejytk^ ir the fymdei^t 
of the florid! and is ilndoubtedly the largeft Animal ctaiil 
tte hsTC sony dsrurn ICnowIcfdge of tft the #hole Coihpkfs 
^ CREATlON.^It has bf en thought to be the L^iathant 
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of Johj but there are feveral Parts of his Defcri^tidii thaf 
do not agree to the fybale^ and one very Eflential, the 
Scales^ for the Whah has none ; yet thefe are (aid to be 
die Liviatban*> Pride. — However Dr. Broome has de« 
feribed the lybale under that Character in the fublbf uent 
iLines. 

Han huge Leviathan unwtildy mobii 

And through the Wavts a living 1/kmd r^s ; 

In dreadful Prjitm^ ttrribh he mrts^ 

And the vaft Ocean fiorce his Weight fuf ports ; 

ff'hereVre he turnsy the hoary Deeps iEvide^ 

Hi kreatbs a Tempeji^ and hi fpouts a Tida 

Euphrof. This t9 a beautiful Defcrlption of flich & fur* 
prizing Creature ; and I beg leave, CUonicus^ to fecond it 
irith another from a truly philofophical Poet. ' 

Here thi huge Portent of the fealy Train 
Enormous faih ineumbtnt oer the Main 
An animated IJh^ and^ in h'rs IVay ' ' 

Dajbis to HeavWs blue Arch the foaming Sea : 
TVhen Skies and Ocean mingle Storm and Flame^ 
Portending inflant Wreck to Nature's FramOj 
Pkas*d in the Scene he mocks^ with confcious Pridi^ 
The volley' d Lightnings and the furging. Tide ; 
And while the wrathful Elements engage^ 
Foments with horrid Sport the TempejFs Ragid 

Ckonm Very poetical indeed, my Eupbrofyne. You ob^ 
ierve in both thefe elegant Defcriptions of the lybak^ that 
Monfter is metaphorically rcprcfcntcd as an ammatid Ifki 
or living IJIand. — But what would you think, if you were 
told, that there was really (without a Figure) fuck a 
Thing in Nature as an animated ijlandf And thai fuch a 
DoArine, ftrange as it is, has been related, credited, and 
fupponed, by a great h'aturali/i^ and Bishop into the 
Bargain, if that weighs any Thing f 

Euphrof* Why to be fure, Cleonlcus^ whatever fo great 
% Pbilo/opbir and Prelate believes, and aflerts as probable^: 
out Sex, at l^aif, ought no( to difpute or call in Qjieftioo i 

buc 



biit^iriio, forOoodnefs Sake, is this PbiIoib|>her of yourSf 
ivich fuch a prodigious Faith i 

'Ckon. No Icrs a Perfonage than the late cdcbrated 
^RicK PoNTOPPiDAN, Bishop of Bgrgen^ in Norway* 
This Right Reverend Naturalift wrote a large and curi6<is 
Natural Hiftery of NoYwaj^ which has b^n tranflated 
froin the Dantjb Original in a Folio Size.-— In this Hi- 
ftorv we find Matter enough to excrcife even the m(ift 
elaftic Credulity in Natural Objeifs and Pbegnomeutij among 
Miich the principal is that called the Krakbn, which 
makes its Appearance in Form of a Floating Island. 

£mpbrcf. A Float jtg Iflaudj Cleenicus! pray let me sMk 
you two Queftions, is it probable any living Creature 
Aonld be fo large as to be properly compared to an lilandf 
And id. Is it poffible foraa Ifland to float? 

Cli§n. With regard to your firft Query, my Eu^r§^^ 
I anfwer, the Probability of a Thing doo not depend 
on its Magnitude. — To the 2d. Query, I aver, it is impoT- 
Able for an Ifland te jUaty becauie it confifts of Earthy 
which is heavier than ^f^//r«— Therefore as the People of 
Norway and Lapland have from Age to Age feen feme- 
thing in the Ocean which appears and difappears at dif- 
ferent Times of the Year, in the Form of an Ifland^ 
covered with Weeds, Mofs, Grafs, Shrubs, &c. not le& 
than a Mile in Diarrieter, as it cannot be' an Ifland, what 
can we fuppofe it to be but an Animal i 

Emphrif. I really cannot tell what to fay^ nor how to 
Slink about it, Cle§nicus \ I am not weak enough to fup* 
pofe there is any thing in Magic^ or elfe I might batre 
been led to think it an Incbantid Ifland. 

GUm^ That is the very Idea which the vulgar have of 
it through all the Country \ they fuppofe it to be inha^ 
biied by Witches, Demons, and Spirits' | and that all the 
finoee Phaenomena of this fuppofed Ifland were the real 
Efefts of JVitcbaraft and Intbantmnt. — Tbefe were the 
principal Motives to induce pur Right Reverend Prelate 
to think it was very probably an' Animal of the Pslypus 
IGneL — ^My Eupbrofym has now an Opportunity of pip* 
ning her Faith upon a Lawn Sleeve, or not, as flie 
likes it. . 

Vol. ilL L Mi^bnf. 
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^ Eupkr$f. I ihdl take a litde mm tifli^ to cosfider of 

fo uricommon a Subjed, before I engage my Belief about 
'j4tt-r*lA the mean while, CUmcusy let us revert tb the 

ff^itk^ HAd tell me what you know of that fhipeadoas 

Work of Omoipotence. 

C/i§n. The firfl Thing that attradls our Attention in 

th^t Creature is it's enormous Size.-— It is credibly re- 
•. ported that fome have been feen near a hundred Feet long* 

- rrBut thofe commonly taken about Spitxbwrgm in Grsm^ 
c^Und^ feldom exceed fixty Feet in length, and bcl w um 

twenty and twenty-five in Thicknefs, or Depth.—* The 
. Xength of its Mouth is about eighteen Feet, and the Ex* 

cent or Width of his Tail as much. 

. Eupbrofm What a wonderful Creature is a Whale ! 

I think you obferved juft now CUonicuSj that a Whale has 

jiQ Scales. 
; CUon. All Fifh of the Whale Kind are covered with a 

Skin quite bare.-— One that was left at low Water upon 

the Side of the Thames, a little above Deptfordj a few 

Years ago, was near fixty Feet long ; and had a Skin 

- about fix Inches thick upon the Back, where it was cut 
away in many different Parts for the Blubber. 

-.' Ettpbref. Pray CUonicus^ what Sort of Fins has a 
Whale? 

Cl^nm The lar^efl Sort of Whale has but two, one 

ftlaced on each Side the Body behind the Head, in Form 
ike thofe of other Fifh ; but in Size, proportionaUy large 
^th the Body. — Some Species of Whales have a large 
Fin on the Back. — The Tails of all confifl in a large Fin 
pofited horizontally. 

Eupbrof I fuppbfe the Eyes of a Whale are nion- 

- ftroufly large and Glaring, are they not, Clemens f 

\ Clem. >fothing like What you may very realbnably 
imagine, my Eupbrdfyne ; 1 faw the Eyes of that at Ditt^ 
J^dj and they were but little bigger than thofe of an Cx, 
The Parts 01 the Eye were loofe and flabby.— The Glaffy 
Humour of an Ox's Eye, is much more confifknt and 
tranfparent, than that of the Whale.— »The Cryftalline of 
an Ox> infinitely exceeds that of the Whale — and the 
Retina in the Eye of the Whale bears no Comparifon 
to that of an Ox for Beauty and Regular Expanfion. 

Eyp6r$/. 
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Buphj^- I WDoder at fuch. di(prop0rlioQ^ but upojx 
fecood Tnougbdy as Viiipn does nq^ depeqd appn the dim 
of tbe Organ, the Wonder vanifl^s.-— Prayj. C/ro^f/otu 
Kad thte Whale you fpeak of any £ ar$ i 

Cifiti. T dont remember to have feen any; y^t^Na*? 
turviifts fay that Whales Itear^ though none dcfcrihcf. 
their E^rs. 

Eu^of. Has it any Nostrils, CZftfnror/? 

Cmm. It has two Holes on the Top of it^s Head» 
ibcbu^ which it fpouts Water to a ptrodigeous Height iii 
tbe Air. — If thel'e are Noftrih^ fo be it, I know of noother^ 
TOf Euphrofyne. 

Eu^rof. Px3j what Sort of Teeth have W^alcs^ 
Cli9Hicus? 

Cleon. That called the Balana^ or largeft Spri^ has 
none; as they fwallow every thing whole,— Their Throjit^ 
are ytrj large, and Fiih of feven Feet len^h have been 
found lo their Stomachs, — Their Months are fo laree, that 
an Ox will not fill one-*but their Tongue is imall iii 
prc^ortion. 

Eutbrefm I fuppofe our fPhale^Bone comes ogut of a 
Whale, Cleonictis ; but pray what Part is it found in I 

Ck$m. The fFhaU-Bom is ail contained in the upper 
Jaw I aod is of different Colours, Bhik^ Grey^ Blmjb^ 
ficc^t lies in Laminst^ or Pieces one upon another, foi^ 
|be moft part iixtcen or eighteen Feet long.— ^It is not 
pf ABuq Nature^ but rather aci Opake Sort of Hom^ 
tfaoMgh it may be fplit fo thin as to become quite tran(^ 
'parent, like any other Horn. — To cut this Wba ebone 
€>iit erf* the Head is an Employment by itfelf, and requires 
many Iron Tools.' 

MufJnrof. Pray bow is it poflible to encounter and Tub* 
due fuch large and formidable Creatures, Cloonicus. 

CltoM. What is it Man cannot do, my Euphrofpie^ when 
aijifted bv Sagacity, Experience, and all tne Mechanical 
Powers? The 7m^<r of Babel, the Pyramids of 'EzypU 
tlie Corinthian Coloffiis^ the Enormous Sphinx^ all mew 
^hat Men can do, when once they fet about it.— ^As to 
taking a lyhaU they make no more of it, than Boys do to 
catch GfM^€Off/.— In the ffTfaie Fijhery^ Ships are ^cm- 
jlloytd of two or three hundred Tons Burthen, .with fix 

L 2 or 
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^ir leven Long Boats to each.«*Thefe arc provided with 
Cordage, Harooons, Windlaflcs, and all other Infthi. 
Stents of Deani--^The Harpoon is about fix PdstloDgy 
and barbed at the End with a (harp Steel Point, and fixed 
10 the Rope about fix or feven Fathom lon^, Which is 
wound about, and runs ofFfrom the Capftern at the End 
of the Boat. — When the Harpoonier finds himfdf at i 
proper Diftance from the Whale, he darts his Harpoon 
wito all his Force againft the Back or Side of the WhadCj 
where, if it faftens, the Monfter plunges to the Bottom ; 
indthe Rope runs off the Capftern very fwiftly— if there 
be not Rope enough in one Boat, they (ix it to another 
in the Boat next to them^ and then to another after, if 
there (hould be Occafion.-— While the Cord is running 
out, a Perfon ftands wetting it with a Mop or Swab, left 
it Ihould take Fire with the great Velocity of its Motion. 
-^When the Whale rifes again to take Breath, they at- 
tack him again with their Harpoons, and thus renew their 
Attacks every Time he comes up, tit! he begins to grow 
weak with Fatigue and Lo(s of Blood ; and then thejr 
l^lunge their Harpoons or Javelins into his Head and va* 
rious Part»of his Bodv ; by which Means they foon dif- 
jMtch him. — Being tnus dead, he floats on the Water« 
and being laflied to the Boat, they begin to cut them up 
in Pieces about three Feet thick and eight Feet lone, which 
the other Boats carry to the Ship to be ftowea up.— - 
Thefe Pieces of Fat Flefh they call Blubber.— ?Tom which 
when they come home are made vaft Quantities of what 
is called Train OiL* 

Eupbrof. An amazing Hiflory, this, ot the Deatb of a 
XP&i/^.— But in the Courfe thereof, Cltonicus^ you intimate 
that Whales cannot live long without Breathing the Air 9 
that (hould imply they have Lungs, 

Cleon. They have Lungs, my Eupbrofyne^ and all the 
other Vifcera or Intrails almoft, that Quadrupcdes have ; 
for though all Whales have externally the Form of 
Fifinsy yet their Internal Strudure is, in a great Mea» 
fare, conformable to that of ^adrupedes. — They engen- 
der, breed, and bring forth their Young alive as Qua- 
drupede^ do ; — they have two Breafts and Nipples, and 
fuckle thdf "Young Ones as four footed Animals do.-«- 

Nor 
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Nor are they Mute, but on the contrary many Sorts pf 
Whales, when t^ev are ftruck and feel gpeat F^in, make 
hideous Cries and dc^eful Shrieks aitd Noife, that may be 
heard at the Diftance of two or three Miles. 
- " "Eupir9f. Ptwy^^dnfikus^ did you t9tt ftt tlie SkdetM 
^>WhJc?. 

\ CUon. I hav^ my ISuphnfyniy and of more than one.«- 

Itodkthc McaUirctif'fome Parts of a Whale's Skeleton 

•thatsiras. fifty^^five Feet long.— -The upper Jaw-Bone was 

fbortcen Feet long, and about fix Feet over. — The. Skull 

on the Infide was four Feet wide. — ^The Hole for the 

Paflage of the Spinal Marrow was fix Inches in Diameter* 

^-»Onp of the large Viriehra or Bones of the Spine, W9» 

ilcvfli Inches long, and tarelve Inches thick.— But *for 

Jtbc ehprmous $\tJt of a Whale's Rib, and confequeqtly 

of his Body, you may fatisfv your Curiofity any pw 

whUe you aj» ip Town, by taking a Walk to St. J^mrs^ 

i*^ace, where/ in the middle Court, you will fee % Ribqf 

'a Whale of thelargeft Si^, fet upright, and faliene(I'c9 

^,Sideof ihePaJace, as a Mdnumental Specimen of |ke 

Wc^iden of Creating Power. 

1 : £upbr§f. Indeed 1 (hall take your Adrice, Gfmms^ d^ 
.firft. Opportunity' tbat offers.— F6r no Obie^ at S^ 




cquaint me with, i deiire you noa cc 
longer at this T'l^c^ butre&nre it for our next C^n^ 
Xotienccf 
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' DIALOGUE m. 

Ofjhi Spermaceti- WhaLj^i. the ioondirful Struck 
TURE of its Head, ^he Manner of wufh1^ 

7 Spermaceti /rflfli the Brain, 0//i^ Amhcr- 
- greafe Whales. 0/ -ibe Fin-Fish; the Poi> 
• POISE, and tJNicbRN Fish. ' ' 



TCUonicK5% \ 
HE Spermaceti Whale, my Euphrofi^^ tiiA 
oFe'rs itfejfto our View j it is t\bt. inferior to t1[b 
Tpbthlcfs d^retnhnd Whale in Size, bill la oif a yciy i!if- 
ftfent Make, erpeciaJly in the Parts about the Hfead*^-^ 
Jt bas a Pipe or 1 ube in the fore Part of the Hfead Afcrofi^ 
^hlch it fpouts the \yater.,— Over A'c'JSnout the'Fa(tti 
%Vo F^et thick, but on the Top of tlic jHead it is' ttilv 
three Inches, and it IFes upon ;i fhicVMcmbraiiAs iijiSk 
covers the Br^in inftead of a Skull— Thie Caviqr'ifcbn* 
^nlng.the B^ain of tliis Whale is (kidio be dividioa jpto 
Wenty->ight CelU.r-rronce faw this l^ee Cavity or Pit 
i'nthc Head of th< Whale, and it rcfeniblcd orie of idle 
large Piti in a 7i« J^^r^.— The Matter of the Braitt tWdl 
it Liquid, 9)id the )lfen ftood on the. Side of the fqtlM 
Pit (about feven or eight Feet 'lone) and drew up 'ttb 
Liquor in Buckets fixed to the End of lon^r Pdlrs^^b 
very lame as the Tanners ufe to empty the Tan Piis^^^l 
fuppofe there might be eight or ten Men emplojred iq 
cxhaufting this Spermaceti^ or Liquid Brain of which i^ 
is made — while many others were at Work, on feveral 
Parts of the Body, in cutting up large Pieces of Blubber^ 
ibr making Oil, and alfo Spermaceti ^ though this Drug 
was formerly obtained only from the Brain of the Whale. 
Eupbrof. What a wonderous Scene then buiied the 
Thought, and raviflicd the Sight of my inquifitive Cti§n 

nicus. 

CUon. Such as I never faw before or fince. — But the 
Stench of io huge a Carcafe was fo offenfive, that it 

abated 
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abated much of the Pfeafure fo unufiml a Spe£b<cle would 
have afforded, 

. Eiipbr§f. 1 wondq: bow the poor labourijig Men are able 
to endure it.—— 

Cbm. You know €he-Adi^,- my Eupbrcfym^ n§ fyrri^ 
vMHU a Crow — ithefe Men are coaftantly employed m 
fiicb Cadaverous Work — and Ufe or Cuftom leconcilca ua 
to any thing ; it is truly termed zftcmii Natun» 
' £mpbr§f., Then {(xm^ indeed, no other Ws^toac« 
CQHBt for this, and man^ other ftmilar Occurrences of 
Life.— Pray, Ckonicus^ did you ever fee the Skeleton of a 
Whale of this Kind i 

Ck9m. Yes ; i once, did of a youn^ Oncr-the Head .of 
ihia Sort of Whale is jmuch bigger in regard to it's Body 
Chsn any ether Whal^— it has alfo long, tapering, pointed 
^eedi in the lower Jaw \ which are received into Holes 
or Sockets of the upper Jaw, juft oppofitetothem-*-— 

Ew^hrhf* Fray has this Whale any different fim £rom 
Itefimner^ C/ioaifMti 

iSShsv. The .moft complete Account J can find of the 
Spermaceti Whale, is that which is related by the Fiflier* 
men of BrenuH^ ' viz. That the.y took one of Aefe 
Whaks in Lat 77? ^o' which was feventy Feet Ions— it 
was blackiih on the Back and whitifli under (he fidiy.^^ 
Xhe Head was of an enormous Sise^ and of a terirlble 
AtpeBt I and was nearly half, as big as the whole FiAr*^ 
OB die fore Part of the Head it had afingle Tube (o fpout 
ttp Water.— The Mouth was notfo lar|e as that of a 
common Whal^^but the Throat was wider; forfadins 
ipomlded, it threw up a Fiih twehre Feet long-*-Jt :baa 
fifty^ttwo largeiharp Teeth in the lower :Jiaw, (twenty^fix 
on a Side) ail at equal Diflances, weighing two Pounds 
iaifkh^ln the upper Jaw. there were as nuuty Holes^- into 
vjiiob the Teddi entered, as intd a Sheath-ffche Eyes 
were ihining, and yelbwiihy like thofe.of odier Whjuos 
v«-4hc Tongue -was poipted, of tbc. Colour of Fire, but 
AnallibrtheSi&eof tbeFiflh-K>ntbe.Side of the Head 
ifaete were two Fins, tho' but imall' fabout eighteen In- 
ches)— *on the:Top^^ of the.Backwm aibigh Bump -m«^ 
'and ncar.tfae Tail anotbor* reionbling a Fuw- 
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^ Eufhr9f.'W^)Xy6UaHiais^ thefe Accounts are firaugh$ 
with Wonders! 

ClioH. ^'^%;:^Y Buphrofinei to us^ at firft HeUriiigi^ 
they feem wonderful; but People concerned in thtf 
ffoali^Jbii^^ttno more affeAed by this PhaenooMAa, 
fhaii chofe in the Filheries of Mackanl and Ptklkmik^ 
but as this-Subjeft is equally ftrange and novel to' you, 
I (hall feed your Avid Curiofity with one Relation mora 
of this fCiiid, if I am fhorter upon other SubjeAs, more 
kiiown««-<i^*-'In ■ December, 1 723, there were no lefs dnui 
feventeeni d^n»iMr-^##}- Whales thrown upon the-Saad^ 
Sank in the Territory of Hamburgk,, of which ibnie 
weh Males bttd 4fthers remalea*-they weoe from fiMty*to 
^ei\tj'¥ett\o>W'\^Mi were all lyiiig on one Side-r-Tfatf 
H^ad above the Eyes refembled a Baker's Oven ; and tfao 
Idwer Jaw a itttle ihorter than the upper— in the farmer 
were forty-two Teetfi-, with Holes in the latter to receive 
chem-*-they: were of ^a Brown .ColburT+<-the 'BIubBe^ Was 
from ei^ht to twelve Feet deep ; anfl^while f>e(h it lo6k<ll 
White Tilcer JLarfl. . . From fomeHcads they obtained four 
or :five Tonabf- raw Spermauii. 

i:.Euphrof,- More 0nd more wonderful ^ill ! But'pnsry, 
'Ck^niiuiy how do «they make this liquid Brain oJF the 
WJiale into* S^itsstftt/i ? 

Zi'JDUtnj Thol^JOQe&:is thus, my Euphrofine : They take 
^heiEi^in, heatisnd melt it over a gentle Fire, and aftcr*- 
"Warfis pour it into Moulds in the Shape of . Sugar- Loaves 
ji— whenit jis ooM^ and the Oil is run out, they take, and 
paltit a^ajn (ievcral times, 'till it becidmes very pure and 
AAniit&;-and then they cut it into thin Slices, in the Form 
xrefee it, when' brought to us-^and th^t i$\>eft which is 
'Whitei, clears and tc^pfparent» I . ^ 
i.nJEufhfdf. Pray^ is^noc this the. Subfhoice with which 
die]^ make thnfe (Candies, which ^ : by that Name^ mi 
^fchexceed eWitiWax iCkpdles in Wbitenefs I 
; : s Clfdui^t is .ib^cidvr £upbrafpu ; for it is of a very oily 
•anduoflamablelffifatnrqand may, like Wax, be fjtrmea 
4nta.Can^les;i.wliitH are much niore cleanly than Tallow 
£aiKilfs,jandy ih:. many reTpeds, pceferahle x» Wax<* 
Candles ; they are mucn ufed in pnMic Affemblies, and 
j^.TalScs of the gentecler Sprt of People. 

Eupbref. 
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Eupbrof. I think I have heard much Talk of it as a 
coniiderable Medicine, CUonicus f 

Cbmi, Phy(ician3 give it a very great Charader as a Me« 
Jicine, both for internal and external Ufe; ^nd as a BaU 
famic in one Cafe, and an excellent Vulnerary in the.other« 

Euphrof. Pray what other remarkable fybalis are there, 
CUemioiS? 

Cleon. It is faid that there is a Spermaceti Whale of 
New England^ which produces that odoriferous Drug, we 
call ifmiergrlSf fo famous amongft the D^Slers^ and the 
CenfeQUmers ; but their Ailtrtion is fo lightly authenti<r 
«ated, that I cannot propofe it as a proper Article of m^ 
Etphrofyne^s Pbllojophlc Creed, — It is only juft worth while 
to obferve that this celebrated Diug^ Ambergris^ has pu2« 
zled the greatcft Naturalifis of every Age to account for 
it's Origin or Produ Aion ; — Animal^ Vegetable^ and AUm 
ifmr/ Kingdoms, every Part of Land and Sea, havebeea 
tortured and ranfackcd for thisDifcovery, but hitherto in 
^ain— «nd yet if wc believe fomc yary reputable TraveU 
lers and Voyagers, it is fometimes {ttt\^ in incredibly 
<^antitie<;, floating in large Lumps in the Sea. . 

Euphref. it fecms ftraiige to me that fo famous a 
Perfume mould remain unexplored in fo inquifitive a CeiH 
fury as this has been— but to return to our Subject, I fup^ 
pofe there are many different Species of Whales befides 
thdfeyou have mentioned, CUonicus. 

C7r9ir. Nature always delights in variety in her Works 
of the fame Kind; and perhaps in. none more than ia 
that of her Whale MANUFAQTORY.-r^-Some others re* 
markablc for a wonderful Structure of particular Parts, I 
fliall juft commit to my Euphrofyne's Memory*— one, is a 
W-bale called, the Fin^FlJb^ for it's having a large Fin on 
tt^ :Back,. near the Tai l ■ it is as long as a common 
Whale, but three times Icfs in Bulk— —it is noted for 
Ypouti'n^up Water more violently, and to a greater Height 
than- other Whales do— the Whalebone hangs from the 
upper Jaw, but not. out of the Mouth,, as in other 
W^hales — he lays about him with his Tail fo terribly when 
ftruck, that the Seamen dare not come near him with their 
' Boat— therefore he is fcldom taken ; and bcfides he is not 
fo fat as tho Whalr^ and pq that Scora^l(o negleAed.-r- 

Thcrc 
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There are many other Whales of a larger Sort^ but dicfe 
I have named are the principal. 

Eufkrof. As you have done with theie, how farilo yon 
proceed to the loweft Giafs of Fiih that you properly cill 
mafisf 

Clitm. Through various Species and Orders, ftill left 
and lefs, till we arrive at the Porpoise, which is kaft'tf 
lAX the Citacausj or Whak Kind. 

Eupbftf. I have beard much T^k of thefe Parp§ifi$.'^ 
A Lady of my Acauaintance, who has a Country Htefe 
near the Sea, has tne Pleafure often to fee Shoals of Aem 
l^fs along the Channel, very near to her Garden, and lo 
Hmufe herfelf with the odd Form, and undulating Mo- 
tion of thefe extraordinary Creatures, which darken the 
'Surface of the Sea for a great extent, with their Ibg^Uii 
tiark Brown Backs. — She has, with great Civility, given 
Mfie an Invitation to Walk in her Gardens, on Purpofe to 
take a full View of them, which ihe knows will delight 
iJMf much— this Favour I intend to embrace very foon.— 
ftut pray pnK^, Chonicus. 

CUon. I am in no great Mafte ; we have not much bx* 
thertogo at>thi6 Time — I fhall only obferve, that the up^ 
WiJ'dnvn Motion of this Animal, is on the Account of 
-bis Breathing the Air^ every Time he puts his Head above 
W'ater— then he dives down-^tbcn comes up again for 
more Air, and fo on, as is the Manner of all Whales ; 
4f we could obferve them as eafily as we do P$rpnfi$^ we 
Aiould fee them perfpire the Air alfo.-^-This Fiih is very 
fat, and yields a large Quantity of Oil in proportion to 
iiis Bulk, which is fometimes ten or twelve Feet long-^ 
they-have three Fins, one on each Side the Head, and one 
on the Back — and alfo a Horizontal Tail. — Thcv breathe 
%y a large Communication from the Noftrila to the 
"Lungs. 

- Eupbrtf. Does any thing furdier remain to be obferved 
of the Whale Kind, that is very material, C/rtniaef? 
' Clion, Only one Thing more, my Eu!^9fyn€\ and 
this is too wonderful an Objed Co be paffed in ulence ; I 
mean the Unicorn Fish, which is a fmall Whale found 
in Seas about laland and GreinUmi^ from iixteen totwenty 
-feet in Ltogthr-lc baa a /n^ tUm growing out of w 

Snout 
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Snout about cieht or ten Feet Ion;;, and curioufy 
wreathed or twined, and taperiog to a Point at the Ead 
*-It is looked upon by the Virtuofi as one of the greattaft 
Curiofities in their Cabinets. — When we take a Wadk to 
I}em Salsir9*s at CbelftHy you will there lee one — for thefe 
thirms. are not fo rare as the Fifli itfelf^ which is feldom 
Aen.— — — This Horn was thought formerly to belong Co a 
fMr-'Iboted Animal, called (for that Reafon) an Unicorv 
— 'bttt ,it is now well known that no fuch Animal does 
exift, or ever did, but in Fidion — this is one Proof tlHH 

. SffPhr^ But what is that, Clemcus^ to what I cao 
boaft r For all the World muft allow, 

- . I7m$ I^ with huMi Pridi^ can tfi^faf^ 
Ifitl m^ilf glow wifer every Day». 



DIALOGUE IV. 



of the Saw-Fish ; the Sword-Fish ; ibe Ba« 

'Xahce-Fish; the Shark-Fish; tie Sea* 

Devil ; the Sun-Fish ; tie Star-gazer i ibe 

'Flting-Fish ; she Remora ; ibe IsiHCLAiS- 

Frsn, 

Cleonicus^ 

DU R laft Interlocution concluded with the Uaicirm 
tFbak'FiJI) \ aiid though we now take leave of that 
Ipthius oT Filhes, we (hall nnd others o^r, no left fur« 
prizing in the amazing Structure and Conformation of 
the Parts of their Bodies. — The firft of thefe, my ^v- 
fhrafyne^ is the Saw-Fish, with aRoftrum, or broad^ 
wide^ ^in, honey Part^ ifTuing from the fore Part of the 
Ibad, to the Len|5;tH of three, fouiyorfive Feet, accord- 
ing, to the Sise of the FiOi, which is often more than 
trove Feet Tong-^bislon^ Bone is almofteaually broad 
totbe'l£hd--^an^ on'^ch Side it is befet witHmarp pointed 

boney 
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bony Teeth, not like thofc of a Saw, but like the Teeth 

*(>f a large coarfe Comb; thefe Denticles are an Inch 

Md HPalf long, and about that Diftance from each othcfi 
tnthe full-grown Fifh-^the Back is of aa A(h-Co1our, 
■and the Belly whitifh — there are no Teeth in the Mouth, 
which is placed tranfverfely under the Head-^but rhc Lips 
•'are as< rough as a File — i-therc are two Fins on the Bade, 
and four on the Belly-— the Eyes are placed high on i^i 
Head, jilft over the Mouth. — Some Naturalift affirm, this 
itngular FiOi does (bmetimes grow'to the Length of twenty 
*'eet; f 

Euphrof. A furprifing-Fifh, indeed ! Pray, (SgMlau^ 
can you guefs what may be the Dcfign of Nature infur* 
nifhing this Fiih with fuch a tremendous Weapoi>?- 

Cieon. I fuppqfe it is defigned both for Attack and-De- 
fence. — This all agree in, that the Saw-Fijh h a great 
Enemy to the IP^ale and Fift'Fiflf'^fox a great many 
Saw-Fifh will attack a Whale at once with their Saws, 
"which cut" their Way into, and out of his Body, and 
will never, defift 'tjll they havp killed hin}-^-i-tho' when 
they have done this, they eat only his Tongue, (as we are 
told by Fifhermen) and leave the whole Carcafe behind** 
'thcfc are all the Particulars of Note in this extnior^inarf 
f ifli :— ^And jiow, my Eupbrofyniy after a11» do you know 
what this is? 

Euphrof. Dear Ckonlcus^ where did you get this frettf 
little Saw? It tallies exadly with the Idea yeu have deli« 
neatcd of it in my Mind. — How delicate and yet how 
grand a Specimen of Nature's Workmanfhip is -thii !«-? 
i think you will enrich mc with ail the Treafurcs of the 
Creation, . e'er lonsr. 

Cleon. You can*t be too rich in natural Science^ ^nd that 
is'bcft*taught by Nature bi rfelf. — But now, my Ettpbffhn^ 
"another Phsbnomena of a fimilar Nature prefenis itfelf til 
our Contempl ition, 

". Euphrof. Pray what is that, Cleo^tcus? 
* Clecif, The Sword-Fish, my B^upbtofyne. — This is not 
the fame Species with the Satu- Fijh^hut this Carries a 
SwoRD before it's Head, as that icfoes a Saw— -but the 
Taw grows frorh the Head, or Skull of the Fifh, and is in 
a horizontal Pdfition, whereas the Stuor^-FifihusM^ HeaJi 

aad 
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ind Mouth like common Fiih, and the Swcrd is only'a 
Continuation, as it were, of the upper Jaw or Snout of 
the Fiih.— This terrible Fifh is 9s big as a fmall Whale* 
beine fifteen Feet long. — The Body long and rounds ana 
tapenng towards the Tail — covered with fmooth but 
thin Skin. — ^The Head very thick and large — and the 
Tail forked, or curved like the New-Moon. — It has twq 
Fins on the lower Part of its Bodv, and on its Back^ 
almoft the whole Length ; it has a rair of large Fins ^Ifo 
at the Gills.— This two Edged Sword is five Feet lon^ 
at leaft m large Fifhes.— The Sword-Fi(h is plentifully 
found in the beas between Italy and Sicily^ and are caught 
by Ha^pinitrs in the fame manner as Whales, — The Flelh 
is veiy white, and preferred to Sturgeon hy the People of 
Mejfmei. — This Sword-Fijh was the XiPHi^s of the An- 
cients. — I have no Sword of this Sort to prefent you 
with, but you will fee one (hortly at Don Saltero*s Coffei^ 
Umtft. 

Empbrof. That will fuffice for me, Cleonicus'y Women 
have nothing to do with Swords. — 

CirtJf . Don't miftake yourfelf, my Euphrofyne ; the(e 
WMiural Swords become Iromen much better than artificial 
Swords do Men. — You draw thefe natural Swords againft 
Ifinorance and Superftition, and confequently, in Defence 
of irui Religion ; whereas Swords of Steel are too^ often 
Iheathed. in the Bowels of Friends and Hero's, by the 
fanguinetry Sons of Mars. 

Eupbrof. Well, after alt, the Sword has a dreadful 
Sound.— What other Fifh comes next on the Tapis y 
CUonicus ? 

CUoH. I think to prefent you next with a fhort Account 
of the Balance-I'ish, which for it's Structure, is the 
mcft extraordinary Fiih in the World, having a long Head 
placed crofs-wife to its Body, or like the Head of a Ham* 
nur with large Eyes ftanding out at each End. — It is of 
a moft odd and peculiar Afped — its Size is five or fix 
Feet, and fometimes much longer. — It is covered with 9 
Skin without Scahs^ Hair, &c. — and is of the Sharif 
Kind, having a tranfverfe Mouth as well as Head, with 
three or four Rows of Serrated Sharp Teeth, placed under 
the middle Fart of the Head. — It has peroral and odier 

Fins— 
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Fins-^and thofe of the Tail are of very uneqiuil Length. 
«— 'It 18 a Native of the Mediterranean Sea* 

Euphrof This is a ftrange Sort of Fi(h, fure enough !— 
I never heard of a Hammer-Headed Filh before. — But the 
Common Shark I have often heard talk of as a tcprriblc 
roracious Creature ; did you ever fee One, CU§niau f 

Ciion. I never faw One alive, my Euphrojym^ but I 
have feen the moft notorious Part of it, and that is, hi* 
tremendous Head and Jaws, which Arike Horror into every 
One that views them, on Account of their lareenefs, aqd 
Ae Rows of ferrated broad Teeth in each, norrible to 
heboid. — ^What the Poet fays of the Leviathan^ is litenllj 
true of the Shark. 

JVheJi Heart fuftaim him to draw near ? BehoU^ 
De/truffion yawns ; his jpadous Jaws unfold^ 
jtnd^ marjhatd round the wide Expanfe^ difclofi 
Teeth edg*dwith Deaths and crowding Rows on Raws^ 
IVbat hideous Fangs on either Side arife ! 
And what a deep Abyfs between them lies! 

And to fhew you, my Euphrofyne^ that there is as much 
Truth as Poetry in this Defcripti' n, vou need only caft 
your Eyes on the mofl (hocking Speaacle of this kind 
you ever faw. — There it is. 

Estphrof. Dear me, Cleonicus^ I am almoft afraid to come 
near it though dead — how large, how wide the Mouth ! 
What Rows of Teeth crowding upon each other^ one 
hehind another are there all around each monftrous Jaw« 
•—Well, I never faw fo enormous a Jaw Bone before.-— 
Itmuftfurely belong to a Fifh of a very large Siax, C2c9- 

niius^ 

Cle$n. A White Shark full grown is about Eighteen 
Feet long; and weighs upwards of a Thoufand Pounds. 
•—It is covered with a rough Skin — It has feveral Fins» 
large and fmalL— The Head is deprcffed — The Mouth 
placed tranfverfely under the Head as in the Saw-Fifh» 
Balance Fi£h, and all others of the Shark kind — ^They 
are found in all Parts of the Ocean — And follow Ships 
for a long way together, in expe<Slation of Prey, as 
Pc9plc fiSliqg over Board, dead B«dies» Ofial Meat^ 

&c.— • 



AND LADY'S PHILOSOPHY* t^ 

&c.— — They make nothing to bite off a Man's Leg, 
or Arm, when they can lay hold of them— '—They are 
fnppoJEKl to have from One Hundred and Fifty to Two 
Hundred of thofe terrible I'eeth in their Mercileft 
Jaws— — ^And Throats wide enough to fwallow m Man 
-The Sailors take them by ftriking them with a 



barbed Iron called a Fizgig — or elfe by baiting a Hook 
fiflened to a ftrong Rope with a Piece of Salt Beef» which- 
lie voracioufly fwallows; and then they dra£; him on 

Boant.-i 1 (hall only obferve to you further, that 

the Teeth are all. of them fet in a ftrong Mufcular Sub- 
fence like Thng^ by which thev are dl at once rat/id 
mp rigbt^ or laid davonfiat in the Mouth, at the Pleamre 

c2r tl^ Fi(h This you may now perceive though it 

be hard and dry, and can fcarce be cut with a Knife-—— 
One of thefe Ivory Teeth will make a very fine Objed 
far your Opake Sofar Megalafcope at any Time. 

Eupbrof. I can hardly find Room m my Mufeum fat 
fo large a Prcfent ; but it is a ca^tal Pbamnunon^ and 111 
keep it as lone as I live for your Sake, CUwicus* 

Cle§fi. Well; now for fome other fubje6l, what do 
you think of a Sea-Devil, my Euphrtfyne} 

Eitpbrof. Why even a Sea-Devil may poffibly be mwt 

dangerous than any other For I fuppofe, under this 

odd Charadter, you mean fome frightful ihocking form 
of a Fiih, Cli9nicus. 

Cli»n. I do, my Eupbrofynty the Devil-Fish, properly 
§[> eallcd, is about the fize of a Shark, but ibme under 
diis defcription are faid to be much larger, and others 
much lefs; in (hort, very few Writers on this Subjed^ 

leem to know any thing of this Fiih ^I never met 

with more than One Perfon who had ever feen One ; 
and he, never but once in Forty Years that he had been 
% Dive r He told me, it appeared to be about Eigh- 
teen Feet long, that it had Two (hort Horns upon its 
£kad like thofe of Welch Runts, cooping inwards ; that 
it had large Eyes, and a horrible Appearance in every 

Kdped As foon as he faw it, he rang tbe fiell, and 

was inftantly drawn up by the Ship, to efcape being 
devoured by it. 

Btfpbrtf. 
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Eupbyfi What Peculiarity in the Fabric of Fiftes dft 
you next obferve, Cleonicus ? 

Clean. Something in the Su^-FisH that really appeirtf 
a little comical ; for it looks like a Fiih with half a BU) 
§Hlyi what Body it has is indeed large, as it weighs 
upwards of One Hundred Poonds ; tl.ough its Length ii 
not more than Two Feet — Its Mou:h is final I in propor- 
tion to its Sody-— <— but the Jaws are hard, rough, and 
iharpi and feem armed with Rowi of (harp Teeth.-^ 
It has no Scales, but is covered with a hard thick Skiji«- 
There are twoimall Finti juft behind the ^yts^ and tuo 
large ones at the hinder Part, one on the Back and the 
other on the Belly — —A circular Fin furrounds th# hind 
Part ^for Tail it has none) near which is a broad Stripe^ 

which makes it look as if bound with a fillet fiut 

you will have a much better Idea of this queer Fi{h by 

viewing one at Don Saltero's At the f;:mc Time you 

will fee the Reafon why it is called the Sun-Fish*—— 
There is alfo a Fifb, called the Moon-Fish, of which 

hereafter But the Star -Gazer we muft ftop atj 

and par our Tribute of IVonder, 

Eupnrof. Now you talk of that, CUonicus^ I don't 
know any Sort of Creatures are better fitted for Star-gazing 
than Fim; for the Heaven would be always ex pofed to 
their View, if they had Eyes on the top of their Headv. 

Cleon. Why you have juft hit off the Fifli, my 
Euphrofym^ it really has its Eyes upon the Top of its 
Head\ and its View is directly upright, or in the Zenith 
■ The Eyes are large and Itand near each other, and 

the Iris of a Gold Yellow The lower Lip is fringed 

with Barbs It is at full Growth about a Foot longh- 
and is an Inhabitant of the Mediterranean Sea and 

though this Fiih Is fo great a Singu aritv , the next I (hail 
mention, you may, perhaps, think more fo, which is 
the Flying-Fish. 

Eupbrof To be fure it is a ftrange Phenomenon to fee 
a Fijhfiy\ but I think a Flying-^adrupede is full as 
firange, Cleonicus^ for I can rather more eafily conceive 
Wings may be made out of Fins, than the Legs of a 
Moulc or Squirrel. 
Clcofu And that is indeed the Cafe, as you (ce in 

this 
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^is, which I defire your Acceptance of, to put along 
with your Bat in the Aiufeum ; but my Euphrofym will 
pity the bard Fate of this poor Fifh, which, while it is 
purfued in its own Element, flics from its Enemies there 
into the Air, where it foon becomes the Prey of fome 
voracious Bird; if it efcapes, it will keep flying as long 
as the Fins are wet; and then drops into the Sea again. 

Eupbrof. I thank you for fo diftinguifticd a Prcfent^ 
Clionlcus ; and pray what other Peculiarity do you obferve 
in Fiflies ? 

CUen. There is one dcferves Notice, for it*s odd 
Faculty of flicking very fajl to the Keel and Sides of a 
Ships and v eflTels under Sail, and thereby retarding their 
Motion, whence the Ancients called it the Remora^ but 
we the Sucking Fish — The Sucker ^of a moft won- 
derful Strudure) is fixed on the top of its Head — the 
Body about Eighteen Inches long, and Three or Four 
Inches thick, and almoft round — with Fins, Tail, &c. 
like other Fifli. — There is only One Fifli more, of the 
common fort, that I fhal) mention as deferving particular 
Notice, on Account of its aflFording that ufeful Com- 
modity we call IJinglafs^ made of fome Parts of its En- 
trials called Sounds ; and therefore the Animal is called 

the Isinglass Fish. It is very large, fome fay. 

Eighteen or Twenty Feet long— It is covered withScales, 
broad as a half Crown — It has man^ Fins ; but nothing 
externally remarkable above other I* ifli. 

Eupbrof, I think you have defcanted on the Subjed 

of woncierful Fifbes a long Time, Cleonicus. It 19 

time you had a little Refpitc. 

Clion. I am not tired, but as we fhall at our next 
Meeting take a View of another Species of Fifh, I £hall 
only obferve for the Prefent, that there is nothing of 
great Singularity in the Dolphifiy the Sturgion^ Salmm^ 
ChI Carpy Tincb^ Trout^ Mullets^ Mackerel^ Herrings^ 
JPiUbardSy Pike^ Percb^ Smelts^ Gudge$nSy &c. &c. but 
that they afford you many fumptuous and delicious 
Diihes for the Table, when they are feverally in Seafon. 
•—The common Siver-Fijb are thus beautifully Cha- 
jraderiii^d by Pope in his U^indfar Forrefl. 

M Our 
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Our plenteous Streams a various Racefuppfy^ 
Of bright Ef^d'PEKCH with Fins ofTyrian Dje^ 
Hhe Silver f^EL, injbining Volmms rooVd^ 
The Yellow Carp with Scales hedrofd with Gold^ 
Swift Trouts divirfified with Crimfin Stain^ 
And PiKBS, the Tyrants of the WaCry Plain. 



DIALOGUE V. 

Of I: LAT Fish in General. Of Rays, Skaites, 
Thornback, &c. Of the Torpedo, otCramp- 
FisH, TuRBOTs, Soles, Plaice <i»i Floun- 
ders. 

Cleonicus. 

TH £ Species of Fifb, which are propoied for the 
Subject of our prefent Reflections are what are 
commonly called Flat Fish, and by the Naturalifts, 
Cartilaginous Ftjh^-^vf\th the generality of thcfe Filh 
my Euphrofyne i» too well acquainted to need much de- 
fer iptton. 

Euphref. I know but little more of Fat Flijh than 
what I have obferved of them while they lie on the Fifh- 
Mong^s ftall, or in the Hands of our Cook — —This 
moft reople know, that they are very gooa Eating, 

Clion, In what an infinity of Forms does Nature 
drefs out her Fiflies for our infpeAion ! almoft all other 
Animals, ^adrupedsy Birds^ and Infers, have three Di- 
roenfions. Lengthy Breadth^ and Thicknef \ but thefe ieem 
to be fqueezed into two Dimenfions, of Length and 
Breadth only— — The Thicknefs, being inconfiderable in 
comparifon of the other. 

Euphrof. They really have a different Afpeft from any 
other Fifh— they look more like half Fijh than Whole 
Ones — Their Backs and Bellies are their tw9 Side^ which 

can be faid of no other Filb. The fingular Shape and 

Complexion of this Order of Fifbes^ I have always regarded 

with 
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Vrith admiration — in fhort, Qionicns^ I almoft think it 
diliifnilar tb its fclf; 

Clion, The Sones zre^ in moft Aninia!^, the fuppbri 
6f the Fabric of Mufculai- t^'lefh, which makes the 
Bod 7, and thefe give alfo Strength and Power of Exer* 
tion— ^But to (hew that Omnifcierice id hot confined 
to ^fij general Rule^ inftead of Bones we find many forts 
of Fim conflrufled with Cartilages or Gristles ; 
and yet have prodigious Force and Strength in their 
fcveral Parts; withefs the Sharke^ the Balance Fifh, and 
many others — From th'*s confideraiion too, it appears that 
thefe Cartilaginous Fifli grow larger as they grow old^r; 
their Cartilages never acquiring fuch a Degree of hard* 
nefs and Size, as to limit their future growth.— ^ — Thefe 
Cartilaginous Fifb are a fort of middle Nature, between 
the Cetaceous, or Whale kitid, and the common fort of 
Fi(h, for they breath through Gills like the latter, and 
bring forth their Young alive, like the former.— Alfo 
fome are covered with Skin^ and others with Scales. 

Euplfrof I fuppoib by What you intimated, that 
fkt'FiJh alfo arfe diftingUifned by all thefe varieties and 

differences ^I further fuppofe that of Flat-Fifh there 

are difFereiit forts or otders Pray, Cleomcus^ which 

are the Principal, or mofl rioted for their Size } 

CUm. Thefe are of the Cartalaginous kind, atid hiive 
of an Angular Figure, fome in form of a 7r/- 
akguktr Surfacfy fome of a Square^ — nrtahy of them are 
broader than they are long.-: — The Extreme Parts or 
£dge8 arfe all fl-inged roiind with a kind of gtifly* mucila- 
ginous Fin from Head to Tail*— — The Mouth is on the 
under or Belly Side, ahd placed tranfverjly^ as in the 
$henrk * The Eyes jufl over it, on the tippef Side, or 

Back^ And what is very Angular, they have all a 

JUniar^ bHg round Tail^ 2tmcd with Spines, Hooks, and 
other Weapons, for taking their Prey^ and Defence againfl 
Enemies—— Some of thofe Spines or Stings in their 
^ailt are venemous^ which render them very formidable 
to the Filhermen-— — The Poifonous fort abound chiefly 
in the Mediterraheaii Sea« and are known at Rome^ and 
A^J— — We call them Fire-^FUireSy Sea-Eagles^ Rays^ 
li^.'mmmmJQixt Uiofc of thc innoccnt fort, and ate found 

M 2 every 
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every where, you call Skates, Thornbacks, MAlOf , 
&c, with which you are as well (if not better) ac- 
quainted than myfclf. 

Eupbrof. Pray how large a Size do SJ^ates grow to, 
Cleonicus ? 

Clion, I don't certainlv know how large, but it is 
upon Record, that a Fimmonger at Cambridge fold one 
to St. jfebti's College^ which weighed two Hundred 
Pounds, and dined one Hundred and twenty People^*- — 
The Length was forty«two Inches, and the Breadth 

thirty one -The form and all other Properties of the 

Tbombacky arc fo nearly allied to that of the Ray or 

Skate^ that they merit no farther Notice. But there 

18 one particular Fifli of this Order^ that highly deferves 
your mod ferious Attention, as it dire£lly points out the 
Finger of God in creating it. 

Muphref. I long to hear you Uy CUomcus^ what this 
extraordinary Fifli may be. 

Clion, It was called by the Ancients Torpedo, and 
by the Moderns the Numb-Fish, from the wonderful 
Power it has of torpifying or benumbing the Hand or any 
other Part that touches it, and that to fuch a Degree as 
to produce Senfations like the Cramps and for that rea- 
foil it is alfo called the Cramp-Fijb. 

Eupbrof. Amazing indeed ! I (hould think by what 
you fay, Cleonicus, that this wonderful Power of the Fifli, 
was or the EleSirUal kind, or that it is properly an Am* 
nimal Electricity. 

CUon. I do not know that it will attraSf ligbt Be£es^ 
but this is certain, that the Shock is injiantaneousy like 
that from the Leyden Bottle^ or charged Viol j but the 
Efltefl remains longer, and fometimes attended with great 

Pain Thofewho have tried the Experiment fay, that 

as foon as the Hand touches the Fiih, it ftrikcs a tingling 
into the Hand, Arm, and Shoulder; attended with a 

tremblings and a very accute Pain in the EWnv and 

that the fame painful Senfations are renewed as often as 

the Trial is repeated.- But that they grew weaker and 

weaker, till the Creature dies, which will happen ia 
about three hours Time After it is dead, this Qua- 
lity is loft, and the Fiih may be handled as fafely as any 

other 
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other The celebrated Reaumur obferves ( at leaft 

thought) that the ftupifying Quality confifted in thcFe/a- 
€Mtf of the Parts which ftrike, for the Perfon afiefted 
imagines his Finger receives a viehnt Strch. 

Eupbrof. Pray, ClionUuSj do zny oi your leamod Na» 
imraltfts pretend to account for this wonderful StupifaC'^ 
five polity in this Fi(h ? 

CUon. They pretend to it my Ettphrojyne \ they fay, 
it is owing to the Mechanical StruSfure and a^ion of thft 
peculiar Mufcles of this Fi(b, that it is able to produce 
fuch an amazing EiFefl — But after all they have to fay^ 

they leave you as much in the Dark as before There 

if annually a new Theory of Mufcular Motion at Gnfliatti 
Colligi — Indeed it would be juft as modeft in our (ages 
to tell us how the Fijh is madty as to account for any divme 

or Miraculous Power we find it pofleiTed of For my 

own part, I am content to know that fuch Powers do 
exift, and to obferve the effe£ts they produce— »~— As to 
any thing further, I am not afliamed to add, I tu fcai 
fttoi. 

Euphrof. I commend you, Cleonicus^ for acknowledge 
ing your ignorance of things above the reach of the 
Human underjlanding-'^^^l fliall greatly delight to hear 
you expatiate on fads and truth ; but opinions and con'* 
jedures in Philofophy, or any Science, will make me 
out little the wifer* 

Clion. I am glad to find you fo well difpofed for ni« 
tional Contemplation.*— We ihall by and by have another 
iimilar Indance of Animal Ele^ricity, — But in the mean 
Time, as I fuppofe you have never fecn the Torpedo^ I muft 
inform my Euphrofyncy that it is not much bigger than a 
\zrgt Plaice^ and of a round Form almofl — and that they 
arc found in great Plenty on fome Parts of the Coqft of 
France ; to the frequent Annoyance of Fifhermen, and the 
pntertainmcnt of Connoijfeurs. 

Euphfof. Pleafe to tell me what Clafs of Flat-Fifh do 
Turhots^ Soles^ plaice^ and Flounders belong to ; for I ob- 
ferve Cleonicus^ there is a great Difference between thefe 
and the Ray- Kind. 

Clean, They are quite another Genus, that is, they are 
of the Oviparsus Kindy or fuch as produce their Young from 

M 3 Eggt^ 
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Efgs^ or what v^ u{\^My call Spawn^ z% mpft other FU^ 
ilo.— -Alfo they have real Bones \ A Spine, with FierUir^m 
and BLibs^ like other Fifli. — Their Fins indeed furrouQa 
the Body from Head to Tail, but they are conftruficd witli 
9ones affo. — The Head is formed with Gills, and placed 
in die ufual Manner, — As alfo the Mouth, but one Half 
is in the Right Side, and the other Half in the Lefbr-r 
The Eyes are plaped both on omSide^ or Back of the Fiflw-i 
—The Tail is la Fin, and formed and placed, as in ^^^' 
generality of other Fifli. 

fi$tpbrefm You have very accurately enumerated th^ 
many Oddities and Peculiarities in this Sort of Flat-F" 
but there is one Difference more which Clegnicus has not 
yet mentioned ; and which . makes the Haiibtit^ Tvrfif^ 
and SeU SL diRinQ. Species from the Plaice and FloundiTm 

(Heon, Indeed, my Euphrofyne^ pray what is that? i 

Euphr&f, It is this CUonicust that in the Turb^t^ PUAfi^ < 
Jiid Flounders the right Side is the Back, but you obfcrvi^ 
the contrary in the Sole and Pearl Fljh. 

Cleon. You have corre£led mc, indeed, my Euphrofyfu^" 
that lyas a Circumftance I did not advert to—but on Re».-f 
colle£tion, I know it is FaA, and a very material Dir ' 
ftin£iion. ■ 

Euphrof, Now we are on the Subjeft of SoUs^ Clnniais^ 
I ^utt tell you that I have fpcnt many happy Hours in the 
Ufe of thofe Microfcopes you gave me i'omc time ago, an({ 
particularly in viewing fomefmall Pieces of the Skin of 
this Fifli in the Opakefmgle Microfcopc, 

Cleon. I have nnce that Time contrived another Me* 
thod of magnifying Opake Objeds in the Dark Ro^m^ in ■ 
what I call an Opake Solar Micrcjcope^ which gives a new 
and moft delightful View of all fuch Sort of Objcds ; ay 
well asafibrding an eafy Way of delineating any of them 
at Pleafure. — One of thefe I now make my Eupbrofyne a 
Prefcnt of, as an Addition to her Optical jfpporatus. 
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DIALOGUE VL 

Of Eels in general. O/* Conger Etis, and El^ 
VERS. Ofibe Lamprey. O^ Eels with two 
Feet. Of the Electrical Eel front Suri- 
nam. O/* Water-Serpents. Sea-Monsters, 
Mermen, Mekmaids, 6f^ 

CUonlcus. 

WE are now arrived in our Survey §f Ftjhn^ to that 
Species, commonly called Eels; and here my 
Bupbrofyne will find frefli \iatter for Wonder and Amaze* 
ment — You are full well acquainted with the Form and 
Make of an Eel — and that its Motion, as well as its Form, 
is of the Sirpintine kind— that an Eel is, in (hort, nothing 
bat a Sort of fVater Serpent. — How Eels are produced is yet 
m Point of Natural Hifory undetermined ; that is, wne* 
ther they are brought forth al'tve^ or generated from Spawn^ 
which may fcem very wonderful in a Subjed fo common. 

Eupbrof I can alTure you, CUonUus^ the Eel has lb 
much of the Appearance of the Viper or Serpent, that 
though I know it to be a delicious Difli, 1 fcarce ever 
eat of it, without conceiting I am eating a Serpent, to 
which I have naturally the greateft Antipathy.-^ What 
encreafes my Averfion to an Eel Diet, is the unparallelled 
Barbarity of Fiflierwomen in ftriping or flaying them 
alive.— What cannot Cuftom do ! it obfcurcs our ReafoA 
by degress, hardens our Hearts, and (leels us againft every 
Feeling of Humanity itfeU. 

Cleon. Don't blame the old Fiflierwomen fo much, mf 
Euphrofyne ; how common is it to fee People of the firft 
Ranky/jr Flat Fijh^ and boil Lobjiers alive ^ every Day ?-•* 
But our Bufinefs now is not to reflect on the horrible De* 
gttes of Cruelty Mankind are capable of, but on the Na^ 
tare. Species, and wonderful Properties of Eels. 

Eutbrof. Come then, Cleonicus^ proceed in a regu- 
lar Manner, and tell mc what you know of the S\%c of 

M 4, Clion. 
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CUon» The lar^eA Species of Eels is the Conger E£ti 
or Sea-Eel^ it is fcveral Yards long, and five or fix Inches 
thick — but the fmalleft Size ar6 thofe called Elvers, of 
two or three Inches long ; which abound in the Severn to 
an amazing Degree, and the People at GUuce/hr^ aod 
other Places fry them into Pan-Cakes with a little Flour^ 
and then with a little Butter, Pepper, &c. eat them as a 
great Dainty. — There is anotiicr sfnomalous kiild oF£el 
called a Lamprey or LamP£RN> that is often of a g;rcat 
Size, five or fix Feet long, and the Body and the Head 
more than fix Inches round — »here arc feven Holes oil 
each Side the Head, under the Skin; here the Gills ar^ 
concealed: — ThcMouih is larj^c and furnifhed withXceth. 
— It has no B^nei but a GriflU along it's Back. — Thefe 
LatnprcM arc Frcfh- Water Fifli, and found in many 
Rivers in En^Wand.— But there is alfo a Sea^ Lamprey of ^ 
larger Siz'., viz. eight or nine Feet lon^r, and twelve Inchc^ 
round at the Head. — In all other refpctSs like a Lampern. 
—There are found in other Parts a great many other Va« 
rieties of this Sort of Fiih, and are in general called Sea^ 
Serpefits. 

Euphrof, Pray CleonicuSj how do you account for Ed$ 
coming into a Pond where none had ever been put f for 
a Farmer once aiTured me that he found Plenty of Eels in 
a Pond that he had but n&wly made, and was certain none 
had been put into it. 

Cieon. They have afurprizing Kind cf Indindl in mi- 
jgrating from rond to Pond, from Brook to Brook, and 
from or.c muddy Ditch to another, through the Grafs of 
the Meadows between, as has been oh/ervcd by feveral 
Ferfons — and that not only in queft of better Habitations 
butlikewife to catch Snails, &c. in (jrafs. — In a very hard 
Froft, they have been found frozen to Death in the Mea- 
dows. — An Eel will Jive fo long out of Water, that it 
feems to be almoA an Amfhibtcus Animal — It is not 
an eafy thing to deprive a Eel of Lifej for after the 
Throat is cue, the Skin flayed off*, and the Entrails taken 
out, there will remain the Symptoms of Life and Animai} 
Motion for a long time, much like what is obferved in a 
yipe}\ and all the Serpent-kind. 

Euphrof. Thefe are wonderful Properties of Eels that 

you 
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vou have related ; pray» Cleontcus haye you any thing fur* 
iher obfervable in them ? 

CU9n. Yes, my Euphrojyne I have; and very hiucb (b 
Joo, — For fomc Eels have jFeet, that 13, they are Bifedes^ 
or have two Feet on the fore Part of the Body near 
|h.e Head. — They are very much like the Forc-Fcet of a 
large Li^zard, as near as I remember^ but fomewhat 
longer. — It was brought from Amtricay where undoubtedly 
they are plenty^ though I never faw or heard of more than 
that One I fpeak of. — The Si^ of it might be abou|^ 
fourteen or fifteen Inches in Length, about an Inch and 
Quarter thick, and very much refembled a common Silver* 
jbeJlyed Eel in all other Refpeds. 

Euphrof. So great a Novelty and Singularity in the Form 
pf fo common an Animal, muft be, in the higbeft Degree, 
^moll pleafurable Sight to my dear Clionicus, — After all 
you have hitherto faid of Eels, am 1 to expeQ to bear ai^j 
Itbing more of the IP'onderful'xxi them ? 

(Seon. The very IVonder of all Wondtri is ftill behind, 
my Eiiphrofyne\ the Eel is the only Inftance Nature af» 
ifords oi Genuine Animal Electricity. — But this Eel is 
a Native of Surinam in Guiana^ a Province of South .^/nr* 
ricM^ near the £auino£lial Line.— This Eel has a much 
better Right to the Epithet of an EUSlrical Eel, than the 
Torpedo has to. that of an EUeirical Fijb ^^F or this Eel 
]S fo perfefUy an £le<Slrical One, that it has the Power of 
firikin^, or giving the Shock, in a Manner fo like the 
charged Vial, that it cannot be diftinguifhed from it by 
thofe who have tried the Experiment often. — And this 
not only by immediately touching the Eel itfelf, but even 
by Means of a ConduSlor^ as the Water in which it fwims^ 
the VelTel in which it lies, the Stick or Cane wherewith 

Ioxx touch it; in all Cafes the Shock is given in the fame 
tanner as by a Conductor from the Leyden Bottle. — But 
it has never yet been known, that the Power of the 
jCrampFifli is or can be communicated by any inter- 
inediatc Condqdor, or any othcrways than by immediate 
Contt^l. — And then, as to the Effedt or Duration thereof, 
diat of the Eel is the fame as from the Bottle, and goes ofF 
as fuddenly, (hocks the Elbow after the fame innocent 
Manner as Eledlricity docs^ and not with that difagreeable^ 

painful^ 
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))ainful, and lading Stroke, as you Experience fifom the 

EupbroJ. Whilft I live I never expe£l to (ee an End to 
die Wonders of Nature ; Pray, Cleonicus^ how long has 
this Difcovery of an EUSfrUal £//been made ? 

CUon. But a few Years ago, I cannot exa£Uy tell boir 
many, nor who was the nrft DifcoVercr thereof; thcfe 
Things are generally obfcuYe in their Origin, but lOoe 
Sparks of EU£frical Fire^ they foon blaze out and firike 
with Amazement every Beholder. 

Euphrof. Now you talk of Sparks of EUeirtcd lire^ 
Clionicusy Pray has any fuch Sparks of Fire been emitted 
from the Eel ? 

Cieon. In the Accounts I have read and heard of it, I 
don't remember any fuch Phaenomenon having been cer* 
fainfy obferved. — I know it has been affirmed by ibme^ 
and denied by others,— There has been One brought over 
to England^ and (hewn in this City ; but being out of 
Town during that Time, I had the Mortification to 
loofe the Sight of it. — I fuppofe, my Euphrofyne^ there 
will foon be more brought over ; for the Virtuoji here 
will be impatient to be fully inftruded in the Ktw Dk* 
trine of Animal EU^friciiyj though they do not yet under* 
ftand the Old Sort. 

Euphrof. Why then, I fuppofe, Cleonkus, we muft look 
upon this Eel2LS a New Kind o( Condenfer of Elcdricity; 
and that there is but one Serf of Eie^rical Fluid tXX the 
While, which is colle£ted, condenfed, and emitted with 
Force from the Ley den Vial in one Cafe, and from the 
Body of the Ed in the other. 

Cleon. I could not fo well have made the Compari(bn 
myfelf, as my Euphrofyne has done it for me.— And why 
may not iht peculiar Sim of this Eel be confidered as a 
Non*Ele£lric as well as the Glafs Vial itfelf ?— and the 
Flejh and Entrails of the Eel which fill it, to anfwer tI|C 
fame Purpofc of fVatery Mercurv^ Erafs Filings^ &c. in 
the faid Vial, that is, for cojleftmg, retaining, and con«» 
denfing the Fluid, and thereby to have it in its Power 
at any time of producing the Stroke*— But enough of 
ConjeSlure. 

Eupbr§f 
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Eapbrof. I iUppofe the final Defign of communicatuig 
^ofe miraculous Powers to the Fish and the Eel, was 
i^'Deftnce ; don't you think fo, CUonicus? 

Clan. Yes I do, my Euphrofyne^ I don't know any 
thing more amazing than the Variety of Methods which 
Nature has imparted to Animals for their Means of Pre- 
(i^ation from the Attacks of their Enemies. — What 
jlrmouTj what Af^fly what Spinn^ StingSy Sttnches^ Talons^ 
fitab^ Horns ^ Swords y SawSy feigned Death ^ Contoriiom of 
the Body, invjfiblt Powers^ delujhe Cunnings &c. and all 
to wound, terrify, deceive, and defeat their PurfuerSj and 
p fruftrate their Attempts to defiroy them. 

Eupbrof. There is certainly nothing in which a Divlm 
Providing is more confpicuous ! — But pray, Cleonlcus^ 
after what Manner do Eels and It^ater Serpents live i 

Qton. Some by feizing upon their Prey as it were hy 
fiealtb* — Others of the diredl SerpentrKindj by darting 
fuddenly upon it ; and though it be an Animal much 
ihicker ih^n their own Bodies, yet have they fo ftrange a 
Faculty that having laid hold of any Part, they will fuck 
)tin by imperceptible Degrees, and be near Half an Hour 
in the dreadful Operation ; — I fay dreadful^ as it furely is 
^ the poor Creature fo devoured. — I was once a Witnefs 

iothis Tragical Scene ; being jingling by the Side of a 
irook, my Ears were aflfailed gradually by fome poor 
Creature in Diftrefs, with the mott difmal, dreadful, and 
lamentable Screams and Cries I ever yet heard. — I was 
greatly affected with the long Continuance of thefe Me- 
lancholy Notes and Cries ; and ran this Way and that, 
^ the Side of the Brook, to find out what, and where it 
^s.— At laft I difcovered under an old over-hanging 
^Wfr, a large Serpent fucking a full grown Frog into his 
Mouth«— and though the Noife had already continued long 
^ loud, n.o more than one hind Leg and Thigh, was 
yet drawn into the Jaws of the Snake. — i then gave him 
^ Smatch with ipy Rod, which made him let go the Frog 
^iHlfwimoffprecipitantly for bis own Safety. 

^ttphnf. A miferable Method this to fatisfy Hunger, 
^s one would think, both to the Snake and the Frog.— 
But I Would think nothing aniifs in the Works of Nature. 
r-Mr. Pope fap, Jf'^batever is^ is ri^h, — Apd that 

Ev'n 
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Ev^n Difcord's Harmony, if nnderjlaud \ 
^;ii Partial Evil, Univerfal Good. 

Ckon, Let us now change the Scene, my Eupbr§fjni^ 
from the Aieinml^ely to the Monflrous^ I mean, to fomc 
Reflexions on the Moniiers of the Ocean.— And here 
wefliall haveRecourfe again to the Right Reverend Hif* 
torian, Pontopidon, who tcIJs'a Story of a S'a- M^nfltroi 
Serpent^ more than a hundred Yards in Leni^th, which 
he once looked upon as z Chimera -^ but, fays he, '^Iim 
now fully convinced they arc found in the North^SftS'^ 
The Head of thi*: huge Snake is faid to refemble that of 
a Horfe, — The Mouth black, and very large -wth Black 
Ey(s — and a IFkite Mane hanging down from its Neck 
to the Surface of the Water — between the Head and Body 
were fcvcn or eight Folds.— They have been fcen to 
raiie thmifelvcs out of the Water to an aftonilhilf 
Height — and fometimes to fpout the Water out of their 
Noflrils like the Whale. — Wherever it goes it puts the 
Water in great Agitation — and fometimes overfcts Boili 
and Vcfl'cls by flinging themfelves acrofs them. — To rmr 
from them i^ imprafticable, but the Fifheimen have Me- 
thods to avoid their Perfuits. — Their Scent is extretndy 
quiik — have a great Avcrfion to Cajior^ for which Realba 
the Fifhermen, and other Mariners, provide this Drug to 
r?rry to Sea wiih them." — This and many other ftraflge 
Account'^, tlic Biihop decliircs were atttfted to him npoa 
ijiiihsoi very creditable People who ufcd the Seas abont 
Xorivay\ Lapland^ &c. 

Lu^'hfoJ\ Ic will be time enough forme to believe iB 
this, when you do yourfelf, Chonicus. ^-^But pray, does 
• Ills Right Reverend Gentleman fay any thing about 
uV/e^e-Ahn^ and Mcr Alaids. 

Cicon. He does, my Euphrnfyne^ and fays they are called 
iVfl-ylyVi—— that they are from three to four feet lone— 
The Head ova), and Face like human— —with high 
Forehead, little Eyes, a flat Nofe, and large Mouth ; 
but no Chin or Ears — It has lomething like two Aort 
Arms without Joints, and Hands or Paws, and four loAi 

Fingers to each. The Females have Breafh, m 

facklc their Young — Their Flefli is generally efteeaid 
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rrood Eating ^When they arc taken, they make a 

IfainentableNoife— — The Bilhop further obfervcs, that 
the Sea-'Horfe is fometimes feen in their Seas, , but 

pot fo common as about Iceland Tf we believe other 

creditable Authors, there arc Sea-CjiLS, Sea-lVoluis^ 
Si^'^LUns^ &€.— In fhc^rt, we find ahnoft all the Land 
Jnimais in the Sea^ and Great Rivers i with fomc De- 
viation towards the Fifliy Nature and form in fome 
Mfticular Patts^But moft of thefc wc muft take upon 
the Veracity oiVoyageSy Travels^ &c. 



DIALOGUE VIL 

t Of Shell-Fish in General. The Bicorn wilb 
Mathematical Figures. Tbe Cuttle-Fisu. 
The Fish yielding the Try an Dye. The Pholas 
0r Akger-Fish, 






CleonJcus, 



J KNOW you arc fond of Shell- Fl/h^ my Enphrofyne^ 
and I (hall fcrve you up with feveral Diihes of that 
jp'V'f&rt of Luxury to Day. 

'^^,^ 'Etfbr9f. You arc a good Hand at Caterings Clceni^ 

^'t'-te^ i know ; you always provide things quite agreeable 

-'^'fHp my appetite— But Metaphor apart, I fuppofc you in- 

' tend to entertain me to Day, with a Difcourfc of what 

^bu know moft curious, and moft extraordinary in the 

t^us Trihis and Families of Shell- Fi/h^ And I ftiall be 

all attention. 

Cleon» That is my Defign, my Euphrofyne ; But this 
Diftrift of Nature bewilders me more than any other I 
have ever traverfed — There aic fo many mcandrous 
^Windings and Turnings, that it is a perfect Labyrinth^^ 
There is fuch a prodigious Variety o( Shells (the moft ex- 
traordinary and cxquiiite Fabrics oi Omnipotence) and fuch 
an cndlefs Train ot Inhabitants thereof, that *t[s diiEcuk 

to 
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to know bow to begin or end our Contemplations on rucll 
an infinite Subjedt. 

Euphrof. To be fure you have exhibited a proper Idct 
of the Vaftnefs of fuch a Surve) — But let us brocecd gra* 
dually, Cli9nicus\ and deal in Genarals, and Capitals on]jf 
and that will fuffice for me — And tell me in the firft Plact 
what Diftindions are made in the SheL's o( tt/bgs. 

Clem. T here is fuch Variety in the Nature and Compofi- 
tion oi Shells that it is next to impoflible to clafs them with 
any tolerable Diftindion — The vulgar arraingment intd 
Tejlaceoui and C^uflaceous Shells ^ means little or nothing- 
One may fay of the Nature of Shells^ as S'« Paul did of 

the Glory of the Stars That one Shell differs from 

another Shell in its Nature — There is a peculiar Nature 

and Strufture in the Shell, of a Tonoife Another in 

the Shell of the Oyjjcr Another in the Shell of a 

Lohjler Another in that of a Crab — Another in the 

Cuttle- Ftjb-^^^ Auother in the Triangular Fifh and 

an Infinity of others in all the Conchylicus S^^ffVi— There 
is another Diftin£lion of Shell-, according to the Parts m 

which the Fi/h is contained If it be a Single Partj it 

is called a Univalve Shelly fuch as that of the Sea- Ear ^ the 

Paper Nantilus^ &c. If there be two Parts that open 

and clofe, it is called a Bivalve^ as that of the Mufcle^ 
Oyfter^ Scallops &c. — When there are more Valves, they 
are called Multivahe Shells^ as all the Polliceps kind. — — 
But this Arrangement of Shells is far from compre- 
hending all, and in Truth I know of none that will. 

Euphrof, Well then Cleonicus^ we will do our Bufinefs- 
without clailing, fmce indeed it is little lefs than pr/- 
Jumpiuous to prttcnd to limit or partition out the incompre-' 
benftble Works of Nature — But pray tell me in the next 
Place, how the Inhabitants of thefe Shells came to be 
called Fi(h ? they have neither the Form^ the Finsj the 
Scaler^ nor Skins of what we properly and commonly call 
a /V/J, as a Carpj Tench^ &c.— And what is more, many 
of them have Legs and Claws^ which were never heard of 
in a Fifif. 

Clean. My Euphrofyne is very Jufl in her remarks- 
There is no more Anology, Comparifon, or Refcm- 
blance between a Crab and a Carpy than there is between 
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fl Cmt and a Ciichw, nor half To much — It is, thcrerore, 
with great impropri^iy thrfc Animals nrc cailed Filhes, 
anlefi you fuppofe every thing to be a Fi^, that lives in 
Water; and that would finely become a Philofopher, 

^L Eupbref. But as culloin has chridened them with th:it 
^Hppeilation, wi: mull call them Co, till we have Names 

^TOire proper to diflinjHifli them by The wnnjcrful 

«• Tbsenomena in this Province of Nature being the Sub> 
jcQ. we ire at prefcnt to advert to, pray what do you firft 
begin with, CleenU-ui? 

Cltsn. As I am a little Geometricallf inclined, any 
thing that difcavcrs any Veftii^es or Figures peculiir to 
that divine Art, I am paiticulaily fond of, and (Irikes me 

tn the firft InHance Such, my ^Etipbte/jKe, is the 

Biecrn Fijhy the whole of which is a Specimen of Ma* 

I tbematkal Ftnni and Figurci But this is not the only 

I rc^Ton wh>' i finale out this Fifh to begin with, for tC 
' feem^ a Tranritlon from a Cemmcn Fi/b to iShtll Fijb, 

Isjyou will readily perceive from a View of a moft beau- 
t'lfit) one which I have provided on purpolc for your 
MafiuMf and now prefcnt you with, 
Evphrsf, I can but thank you, Ci/enieui, for fo great 
1 AUrinf Curinju^— What a mott wonderful and beau- 

|i ■ liful appearance it makes 1 It looks as if it were caft 

Viiil,4 m«»id, or formed by tSnlfUr't Hand It is a 

vffiiHtthr, I may fay, an OtaUr Demtnftratim of Gtsnu- 
I ■'»Md$kdtndDefisn\ 

* 0tM. It is, all over But what I fliall firft obfcrvc 

to you, my Eufh-tfjnt, is, that it has the Mauth^ Htad^ 
£»f, F-nt^ and Tail^ like a common Fifti, at the fame 
JTirne t hat it has a Caat, Cafi^ or Civiring of curioufly 
' 't.Mail, which has the general appearance of a 
iiu this Shell is neither of the 7^df»i/j, Cruf- 
■., nor Cmchjlleut kind; nor any other kind that 

i^lEtlDW of It is of a Nature peculiar to itlelf— 

Jtie common Shells are elaftic, and almoft tranfparent, 
J** fliit I In fliort it fcems to be a hard and horny 
Ijl^CKncef of a Afimhransut Texture, as you will eafily 
"•felTClrtcii you View it through your A-Iicrofcope, 
where 
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«^herc you will fee a curious Tiflure of Threads lying 
between, and con nesting all the difFerent Figures. 

Euphrof, This I iliall take great Pleafure in doing-^ 
I obfervc this Fifli is armed both before and behind, 
that is, with two (harp Horns upon the top of it's Head, 

and the fame on the Belly near the Tail They axe 

veiy ftrong and well pointed. 

Cleon. It is therefore called the Bicorn or Two-Homed 
Fift.— It has improperly been called the Triangular Fijh\ 
I fuppofe, from its three Plane Sides, two of which join 
at Top, and make the ridgid Back of the Fifli ; and the 
ether Side forms the flat Belly, — The Body of the Fifli, 
or Shell, appears fomewhat of the Svuinijh Cq/t.^^lt is 
evident from its Gills and FinSy that it refpires and fwims 
as other Fifli do — and its Mouthy like theirs, is furniflicd 
with Teeth. 

Euphrof. Indeed it appears to have all the Properties of 
ordinary Fifli, except Skin and Scales — at a diftant Vicjt 
I fliould have thought thole Figures upon the Body had 
been real Scales, 

Clton. I fuppofe it mufl have been owint; to a Surin:fe 
of that Kind, that wc arc told by fome Natriralifts, that 
there are fome Fifli which have bcales in Form of Ptnta* 
goru and HexagonSy that is, o^ five and fix 5firj.— But I 
never faw any Fifli with fuch hgured Scales in any Fifll- 
Markct in London. — Nor do I think, from the Nature of 
the Thing, there are any fuch Scales at all. 

Euphrofi I have been telling the Sides of many of tbofe 
Figures, and find they ^rtfix^ and the Figures Hixagm^ 
of Courfe, as you call them. 

Cleon* They are foin general, but if you look narrowly 
you will hnd here and there a Pentagon, — But what js 
lingular and defcrving your Notice in this Geimetriid 
Configuration is, that on each Side the Fifli there is in the 
Middle (over the Shoulder, as I may fay) a larger Fieoii 
of feven Sides, or a Heptagon \ — And that this is joiflcJ 
^y its feven Sides by feven other Figures, fix of which " 
JfexagottSf and one only pentagon. 

Euphrofi Could an Mhiijl defire a more full and OL 
vincing Proof of Defign and divine Geimitryf WA I 
(ball take an Opportunity, when alone9 to examine lb( 
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Texture of this Shell, both by the Mtf[aIafcope and A/i- 
*rdfcope^ for I can fee enough with my Eye alone to iU' 
furc me miich Pha^urc in fo enlarsjed a View. 

Cleon. For that very Purpofe, my Euphrofyne^ I have 
brought a Piece of the Skin or Shell, cut out of the bed 
Part, which will exhibit a delightful View of the curious 
Tuburdes with which the Fifh^ and all its Figures^ arc 
fludded ; the Parallel Threads which connect the Figures 
with the'Tran/parent Membrane on which they lie, &c, &c* 
But we (hall now turn our Thoughts from one extraor* 
— binary Fifli to another*— 

Euphrof And pray what Jo you call that, CUonicus F 

Cleon. The Cuttle-Fish, ihy Euphrofyne^ as great 
an Oddity as any in Neptune's Dominions.-*-! t has a Shell 
upon its Back about fix Inches long, and three or four 
wide.— The outer Part of the Shell is thin, fmooth, and 
cruflaceous. — The inner Pare (when dry) is foft, perfeSly 
white, and is reduced to a fine White Powder, that we 
call Pounce» — This is an Inch thick. — But though it he 
fo white in one Part, it is black enough in another— for 
it contains a Liquor in its Body which exceeds any InA 
fai Blacknefs, which it can readily throw out upon an 
Attack from Fijh or FiJhermen.-^TWx^ Fluid fo blackens 
thi Water all around, that it conceals itfelf therein, and 
cannot be eafily found. Again, it has fuch a horrid Ap" 
fatatus of Parts about its Head, as would almoft frighten 
you to look at it ; — confifting of eight Legs or Arms, and 
two long Parts, like Feelers, which make it feem xo be of 
the Polypus Kind. — It has a ftrong Beak like a Parrot's 
^-atid very large goggling Eyes, — I once faw, and exa- 
mined one of them alive, and can truly fay, I never before 
bebdd fo vcryftrange and frightful a looking Animal. — 
TheFifliermen afliired me their Beak was ftrong enough to 
bite oiF a Thumb or Finger, which made them very cau- 
tious how they handled it* — There are prodigious Qiian- 
tities of thefe Fiih, and of their Shells, upon all Sea Coafts 
every where, 

Eupbref. I think the Cut yjudhewed me of it, in Swam^ 
merdam*s Book of Nature, miR needs reprefent the Life, 
and ugly enough it is.— I would not come near it alive, for 
dteWodd;. 
..Vol. Ill N Clean. 



I7» THE YOUNG GENTLEMAN 

Clion. Wdl, there is one of thofc Shells for vour Ca- 
binet, myEupbrofym. — And in the next place I mall pre- 
fentyou with another fmall Shell very fuitable indeed^ for 
the falce of the Fiih who once inhabited it. — 

Eupbrof. I am vaftly obliged to you CUomcuSy for it; 
but truly I (hould have thought it had been only a Pnrl^ 
winkle-'Shen from the Appearance it makes. 

C/r»it. It does look like fuch a moan Shell indeed ; but 
when I tell you the Fiih that once belonged to it, yielded 
a Fluid or Liquor, that, for (hiking a fine PurpU C^laur^ 
furpafled even the lyrian Dyty if poffible. — I have feen the 
Fim alive, and the Bag in it, containing this Purpli Fimd^ 
•>— I took fome out by punAuring^the Part with a Needle, 
and letting it drop on a Piece of Cambric, it produced the 
moft intenfe and beautiful PurpU T^nt that I ever beheld. 
—-And every Time the Linen ftaincd with it, is waflied, 
die Colour is very much heightened and meliorated. — 
It is found in Plepty on the C^s of Cornwall, — And the 
CdnnoiJJiurs there fay, it is certainly the fame Fiih as the 
Tyriam of old obtained their PurpU from, fo celebrated 
through all Antiquity. 

Eupbrof. Well, I fliall fet a sreat Value on the Shdl xd 
fo fineular a Fiih.— -Pray, CTemcus^ what is the next 
Subjeft by which you intend to excite my Admira- 
tion ? 

CUoiu An Tnftance of the wonderful Diverflty and Va- 
riety in the Works of Nature, in which fome Parts moft 
aftonifliingly contraft others. — We have feen the Fowls 
of Heaven in their Flights furvey Countriis^ and King* 
doras. Lands and Seas. — ^Alfo Fifiies range the unbousidied 
Deep— while other Animab are deft ined to Gloomy Abode^ 
and in the moft lonefome Domides, which they are obIi« 
ged to make for themfelves in the hard Opacous Subftamce 
of Stone itfelf, and in which thev cannot movt fnrwarA 
or backwards one half Inch, and Sideways not at all* 

Eupbrof. Good Heavens I what forlorn Creatures nuift 
thefe be ! Pray tell me what you call them, CUoniats. 

CUon. The Naturaltfts call it the Pholas^ but it defenw 
more the Name of the Auger Fifty ^ as it has a Facultjf W 
boring Holes by turning itfelf round and round, aol 
having the Ends of its Shell (when clofe) fumilhed iridi* 

hai4 
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hard P^rts fixed flnnt ways, fo thit as it turns, it cuts it's 
Way into a Stone, as an Au^er hj its wormed Point 
cutk its Way into Wood.--^But to give a better Idea of 
fe wonderful v Fifb, I have procured feveral Pieces of 
Stores with the Fifli in the Holes expofed to View— fec^ 
here th-y are, my Ef^brdjyne. 

Euphtf. A wondrous Spcffede this ! — Stones pcrfo* 
rated with Holes in abundance.-^The fame Holes of 
different Magnitude from the Beginning where they are 
fmalleft.<— The Shells of Fifhes that made them, remain- 
fiig in thofe Holes— fome half out and half in*-they ail 
Dfoceed obliquely from the Surface do-A-nward.— The 
obells all fo exadly fized to the Holes, that there is no 
Rooni fdt moving any way. — Pray, Qionicus how do they 
live imprifoned as they are, in thefe clofe and ftony Cells 
for Life ? 

Clint. Their Alimilekits are Brought to theih bv the Sia^ 
9Wr, which iik e\'ery high Tide overflows tne Stones, 
and fills thefe Holes. — They can juft find room to open 
their Shells a little way to let in the Water, and then like 
Mufdes and Oyflers, they live on what they find in iti— > 
They have, beiides, a fiefhy round Part which they pro- 
trude from the hinder End of the Shell, and how far this 
nwy contribute to the Subfiftence of the Fifh 1 do not 
know, but I imagine, not a little. 

Euihrof. I fee they are a Bivalve Fifli, not miich un« 
like fome Mufclea in Form ; but the two Vialves unite 
lb dofely before, and are fo peculiarly fabricated, that I 
can fcafily conceive how thry bore thofe Holes, and why 
tbey muft neceflarily be bigger and bigger as the Filn 
l^ioivs older and^ larger.-^But how they can begin and in- 
laliibly fucceed in fo arduous a Tafk in their Infant State^ 
is not fo eafy to apprehend. 

CUoH. Tne Works and Ways ot Providence are ever 
certain and fuccefsful, though we canhot Comprehend 
them.— One Thing in thefe Pbolas^ is very obfervable, 
and that is, that in all their Perforations, they never in- 
fringe upon each odiers Property, or break into each 
others i^partments^ though fometimes the Partitions are 
feexceedinglv thin, you may almofl fee through them. 
^-Thefe Fiu abound on me Coafb of ComwtJI^ and 
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moft other CoQnt^ics^. — I have diiFerent Sorts and Sices 
of them, but none larger than two Inches — another Sort 
not above one Inch. — The Stones alfo which they inha- 
bit, are very different % but moftly fuch as 1 have brought 
you here. 



DIALOGUE Vin. 

Reflections on Shell-Fish continued. Of tie 
Land and Sea Crab. The Hermit-CrAb. 

- Of the fingular Motion of Crabs. Of Lob- 
sters, and their Eyes. ©/"Oysters. Of the 

. Nautilus, or Sailor. Mother of Pearl. 
Pearl-Oyster. Of a Silk Manufactory 
from Shells. Of the Land and Sea TortoisEj 
or Turtle. 

Cleonkus. 

IN continuing our Survey of Shell-Fish, I fliall 
endeavour to amufe my Euphrofyne mth a few Remarks 
on fome of the moft Common Fifh of that Kind, Crabs 
and Lobsters ; where they not common, their Ferm 
would be thought admirable, and the Movement (of the 
Crab at Icaft) very fingular. — Their SbM are of the 
Cruftaceous Sortj fuftaining the Flcih within, in lieu of 
Bones in other Animals, — With regard to the Crab in 
particular, there are two Kinds, the one a Land Crah^ the 
other a Sea Crab. — The Land Crab is found in many Parts 
ciJmerica and the Eajh Indies j — it makes Holes or Bur- 
roughs in the Ground, like Rabbits. — Climbs up Trees— 
^nd all fmall. Animals, Reptiles, &c. that come in 
it's Way, arc its Prey.— There are many Sorts of Land and 
Sea Crabs — particularly one called the Hermit Crak^ dF 
a very particular Make. — The Head is on the fore FM 
of the Body J which is covered with a Cruftaceous Shd^ 
—the hinder Part is of zflejhy Subjiance about four Incbei 

lonp 
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Jong, — ^This Part it thnifts into empty Shells which it finds 
deferted by other Fifti, to which it can ftrongly fix itfclf 
by Hooks and Claws in the End of the Tail.-*And thus 
with its own Shell and the borrowed Shell together, it is 
Ibcure from harm, and (hifts for a Living, for which Pur- 
pofe it is provided with eight Legi^ two large Pincers or 
€Slaws^ and Feelers^ as ii\ common Crabs.— And two Eyes 
ftanding an Inch out of its Head .—There are fome fmall 
IcindofFifh in C^^ffw^r//, 'which drive Perriwink/et^ &c. 
out of their Shqlls, and get into them themfelves, and there 
live always afterward — thefe I have often feen — they call 
^hein there the Soldier -Fijh. 

'£uphr»f. Why ihefe Hermit and Soldier^'FiJh fccm from 

Jrour Account of them, to be naturally Free^Beoters^ and 
m by plundering other Fifli of their Houfes and Pof- 
"iHEons. — We look upon fuch Proceedings among our- 
selves as violent and criminal, Cle$nicus \ pray how do 
3fOu excufc thefe Shell-Filh Thieves ? 

Ckm, By faying, they are not governed in their Ac- 
^kms'by Reason and Law, as we are, or ought to be.— ^ 
Atlgbt or Power is the only Rule of Life to all the Brute 
Creation. 

Eufhrof. You have faid a good deal, Cleanicw^ but not 
quite enough to fatisfy all my Scruples.— 1 obferve they 
ttfe lent into the World but half provided for— one Part 
covered, and the other Part naked \ for which it is oUi* 
|ed to get Clothing by dint of Rapine — this founds very 
ftrange to me. 

CU^n, Sound as it may, it is Matter of Fa<fl.-- 1 have 
often feen the Fi(h, and obferved its Adions, both in anS 
«iit of the pilfer'd Shell — ^but as I remember, this Comijb 
Advivturer appeared more like a Prawn than any ether 
Fiflu— And when I havie dragged them out of their new- 
icquired Shells, they appeared greatly hurt, and in a 
piteous Plight indeed, till they got in again>-But to 
ittiira to* the dmmon Crab^ and common as it is, did 
yon eYtl* fee it walk^ move^ or run along upon the Ground, 
£mphroJyne ? 

Buphrof. I cannot fay I ever did, Cleonicus,'^ fee 
tbdP often fptawl, and throw their Legs about, but don't 
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recoiled that I have feen them move from one Place t# 
another. 

Clem. Almoft all Creatures move with their Head 
jferitMji^ except the Crab, wbofe Head d9id Tail are always 
in a latiral or Sidi Pofttion when they move.^— Again^ 
few Animals can go backwardi^ with the fame Eafe a$ 
forwards^ but it is equally indifferent to the Crab, which 
Way it moves ; for as it moves SidewaySy it can go to the 
right gr lift at pleafurer-rand if you obferve the Pofition tS 
the Legs and Claws upon the Sides of the Crab, you will be 
convinced that they muft move in that lateral Manner .-r 
—I have often diverted myfelf with viewing thefe Mod9 
of Motion \xi fmall ywng Crabsy left upon $aU Marfiii by 
the Tide. 

Eupbrof. How would fuch a Sight delight mc ! But 
we cannot be every where, nor can we fee every things-* 
Pray, CUorJcus^ what curious Anecdotes have you con* 
cerning Lobjiers ? 

Cleon, LfOBSTEfis are a Species of Shellr Fifli, aUi|» lb 
well known that all the external Parts defcribe tbemfelves 
to my EupLrjfyne^s Eye. — But there is one of the internal 
Parts, that has a particular Conftrmation^ dlfierfnt froqi 
any other Ahimal whatever, and that is, that it has %Mf 
in its Ht^mach % three large Ones, one on each Side, and a 
third behind ; fo that a Lobller's Stomach fcrves both 
hit Maftication as well as Digefiion of its Food. 

Buphrgf. Now you mention it, Cl$9nitus^ I recoUeft 
feeing hard, brown, Parts in the Body of a Lobfier when* 
ever! pull it to Pieces. — But little did I think that the 
Part in which I faw them, was the Stomachy or that they 
were the Teeth of the Creature. — An Inftance^ how oftoi 
we fee and eat we know not what, — 

CU9n. It would not be convenient for you always tp 
know what you e^t and drink. — But this is not the only 
Peculiarity of the Lobfter-kind, my Euphrof)ni Wi\\ fiiia 
ibmething Novel in the Eye ot a Lobjler as well as in the 
Stemacbf and aiFord her Emplpmnit/or the Microk^ \x a 
fuperior Degree even to the Eye of the Libella ittelf. 

Eupbref. Well, I long Xm hear you fay what that cai| 
be, Clem(tu. 
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CUon. It is the Cornea of the Lobfter's Eye, my £«- 
^§fyney which is filled with Lenfes in the fame manner as 
hat you fee in the Libella^ but with thefe Diffeitnces, 
3icy are of a Square Form^ and much Larger.'^l have 
prepared a Piece, and placed it under the Microicope^ 
For your View— there, look at it ■ 

Eupbrof. A Novelty indeed ! what beautiful Squares 
rhey are ! how truly fo— I fee you have put a Piece of 
the Libella's Eye juft by it, fo that I fee them both in 
one View, but the Sftuidranglei of the Lehjier^ are indeed 
much larger than the Hexagons of the Libella, — I think 
Aey look a good deal like a Piece of Mofaic Pmmeunt 
I once faw — 1 further obferve, they are true tranfparent 
Lenfes^ as they make very perfc^ Imag^ of diftant 
Objefls — Pray, \!i2NtQraif$ £yiS anyfuch quadrangular 
Lenfes, Cleonicusf 

Cleon. They have, Eupbrofjtie^ but they are rugsed and 
irregular, and make no pleafant View in the Microftope.*-* 
In Craw-Fish, on the contrary, you have the largeft 
and mofl pellucid Animal Lenfes of any yet difcovered.— 
This Fifh is but a Species of Lobfters, and alfb all the 
inferior Orders of Prawns^ and Sbrimfs, even fome Jm» 
mdh found in Pump* Water, fo (mail, that they are but 
iCcrofcepic OhjeHs themfelves, though they have Parts 
cveij way fimilar to thofe of l.#t^#r/— Concerning all 
thefe kinds of ShelUFiih, Crabi^ Lobftersy itc. it is 
afierted by Fijbermen^ that when they accidentally loofe 
a Leg, Claw, or any other Member, it grows again*-- 
that they caft^ or cbange their Sbelh every year about 
May^ is afTerted by Naturalifts, but having never heard 
it authenticated by Fiibermcn, I Hull fiiv no more of it. 
Euphref. Pray, Qeomcus^ can you tell any thing more 
about Oyfters than what the Old ' Oyfier^Irmen knew f 
CleonSl fancy very little, my Eutbrofynei for Experi- 
ence teaches them every Day witn what an amasinff 
Force this Animal can nold the two Valves of his Shell 
tegether, fo as to acquire a great Power to be exer^ with 
their ftubbed knives to feparate them, that you may 
have the ftrange Sort of Pleafuxe of Eating them altve."-^ 
One thing is very remarkable, and that is, the immode^ 
nte Size to which they grow In fome parts of the 
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WorH — ^I have fccn an Oftfter^SheU fo large as to weigh, 
at Icaft, two Hundred Pounds, and have heard of others 
ft ill larger. — T'hc manner of Life in Oyfters^ Mufdn^ 
Cockles^ Sci^lhpSj ;tnd all fuch kind of Bivalve-Fifli, you 
^ill be better inft>rnicd of by fomc people at Cotcbi/ler^ 
than by any Philofophcr in the Ltind. 

Euphrof. Thofe Shells called Limpets and Barka-» 
CLF.S, I know very well C/VdmVirj ; but I never faw the 
Fifti that inhabited them. 

Clion, That is bccaufe you have never lived by the 
fiea-Side, for th^re you would fee them by Thoufands 
every Day — The L'lmpii fixes itfcif ftrongly to fomc folid 
Body, within the Shell which you have feen often—— 
This Shell is fingle, or a Univalve of a Conical F^rm^ 
and fome of them bcatifully coloured on the Infide-— As 
to the Barncclcy thit is a Multivalve Fifll, whofc Valve* 
open at the top, where the Fifti pats out its Arms to 
take Food or Prey, whatever it he. — They (irmly ad- 
here to Stones, Rocrn, Sides bf Ships, &c. and grow in 
Clumps of many together — fome of thcfc arc varie»td 
with rtfipes and coloured Tints, very agreeably. — -nerc 
JR a Cluflerof Barnacles^ my Euphrofyne^ will (|ot dif^ 
grace yotir Mufeum. 

Euphff^f, So far from that, that it is certainly a great 
Beauty add Curlofity— I fee you have another curious 
Shell here, t^hich I prcfumc you intend alfo toobligcm^ 
with — pray what do you Call it, Cieomcus ? 

Cl^ofi. It Is called the Nautilus (or Sailor) bectuC< 
the Fifh, when alive, has a faculty, contrary to moft othc* 
Shell-Filh, of Swimming on the Surface of the Sea. 
To anfwer this owpdCe the better, you obferve tlfi 
Shell is extremely thin and ligti; bein^ of the Turhf 
fraud kind, the Volutes or hollow Parts, contain Ai 
and render it boyant at the wi'l of th • Fifh, which car^ 
cafdy afcend and dcfccnd in deep Waters, though i 
chiefly aftedts to be near the Shore.— PZ/V/y fays it is on 
of the principal wonders of Nature, becaufc it Can fwiu^ 

on the Surface of the Sea like :i Boat they are frie-^ 

quently feen about the Cape of Good-Hope^^ind deligit 
to be on the Suface, when the Water is calm-*-and it I 
fclcr.fant to behold how they manage themfelves in tl|l^ 

Wate^ 
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7ater-*thcir Shells fcrve them for Boats— they raife up 
Scir Heads, and fpread out a Membrane in Form of a 
W, and though it be thin as a Spider's Web, it is 
Tongy and will hold the Wind very well.— — Thini 
cing in order, away they fail, always upon the rigl 
*oint of the Compafs to obtain their Ends. 

Euphrof. What a Pleafurc would it afford me to fee 
iich an unufual fight ! I muft fet a great Value on the 
ihell of fo Singular a Fifli — Pray, Cleonicus^ from what 
rifli, have we fuch Qaniities of Mother of Peprl? 

CliW. It is the fubftancc of many difFcrcnt Sorts of 
iftateous Shellsy but chiefly of the Turbinated kind, ot 
och as have a large Bone and feveral Spirals or Whirls^ 
jrhich terminate in an Apex or knob on the upper 
Part — Others fay they are made alfo of 0)'fter-Shcl!s — 
But this fine large Whirl, or Voluta Twhich I prefent 
:o your Mufeum) you obfcn^e my Euphrofyney it has the 
ippearance, and really is Mother of Pearl all over, botk 
irithin and without, with all its variable Tinges zn6 C$^ 
!wrT which you fee' in your Snuff- Boxes and Fiflies at 
Dards, &c. 

'Eupbrof, This is afme natural View of it indeed, for 
vhicn I am greatly obliged to you — Pray, Cleonicus^ 
ire not thefe coflly Ornaments, we call Pearls^ the Pro- 
Jtice of Sea- Shells ^ likewife ? 

Cleon, They arc found in large Oyfters in the Gulph 
}f Ormusy and other parts qf the jBqfi^Indie: ; befides 
^hich, there are many other Shells which produce Pearls^ 
rhich are only a preternatural Excrefcence of the Fifli, 
though they are fo much admired by your Sex, but! 
think you are juft as * handfome without Pearl Necklaces 
ind Ear Drops j as with them. 

' Euphrof. You Philofophcrs are odd fort of Gentry— 
But pray, T^at other Wonders have you to relate of 
Shcll-Filh, CTfim/fwj ? 

Cleon. Here we find Silk, too, in great Abundance*, 
infomuch that the Ancients had a Manuf allure of 5/Zf, 
in4 which about forty years ago, was revived at Tarento 
ind Regioy in the Kingdom of Naples. -^It confifts of 9 
Brown flrong Silk belonging to fome Sort of Shell, of 
irhich they made Caps^ Gloves, Stockings, ffalflcoatSy &c. 
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warmer than the Woollen-Stuffs, and brighter than 
common Silk.-^I have fecn fuch kind of Silk in Shdlt, 
myfelf; I think it was of the PbcteK kind, but can't 
be fure — It makes a very flrong Hinge for connedtog the 
two Vaves. 

EypbroT, Well, Spiders^ CatapiUarSj and Fijb^ Aipply 
Mankind with what, with all boafted Skill, they can- 
not make or produce themfelves ! Pray what it the 
Tortoise or Turtle, CUonicus^ is it a Shell-Fiih or 
not? 

CUcn. It is rather a Sbell^Jnimal my Eupbrtfyne^ def- 
tined to live both on Land, and in the Sea — The Body 
is contained in a large Shell below, which is joined to 
another very broad and curioufly wrought Shell on " the 
Back as a Covering j and a Jlrong dfat of MaU for De- 
fence. — Befides the various coloured Flefh, the Calli«- 
paHi and Callipee, cfteemed fuch Ambrofial Diet by 
rcople of high Tafte, they lay Eggt as large as thofe of 
a Goofe, twenly or more together, which they place in 
Holes they make in the Sand on the Beach, and leave 
them to be hatched by the Heat of the Sun— Thefe Eggs ai^ 
fald alfo to be a very delicious Eating.-— —The dhelfs 
of the Land^Tortoife have much fimr Configur9ti$ns on 
the upper Part, than thofe of the Sea; but the inter- 
nal Part of all Tortoifi'-SbeUs affords a moft noble anj 
beautiful Subflance for the Manufa^nry of Tortoifi'SbtU 
Ware of many kinds — What can be more eleeant than a 
Tortoifi'Shfll Sfiuff'Box, with a compleat fmall Land Tor* 
toife Shell for the Lid, all fet in Silver— —And fuch 
a one I here prefent my Euphrofym withaU 

Eupbrcf. What a fine £iFe£l or Nature and Art conjoin- 
ed ! how much more elegant than in Silver^ or Gdd\xSt\(\ 
Mother of Pearl does not compare with it ; that is Nature 
all over Polifhed; this, her iimple and Ns|tive Appear- 
ance When ever I fee it, I ihall think of my deac 

CUonUus. 

DIALOGUE 
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DIALOGUE IX. 

Miscellaneous Ri^lectioks oh various uncom- 
mon Animals and Animalcules in Water, 
pf the Polype, 4md other Kiuds not bitbertc h:o'-ji'7: 
or ascribed. 

CU^mius. 

TH E prefent Hour, my Eypbrofytii^ I propofc to 
employ for your Entertainment, is a few reflexions 
en very Mifccllaneous Subjeds, though all of them nf 
the jlquatic kind. — Fiflies covered with §:«:ins. Scales, and 
Shelly are Objeds which firike our natural Scnfes 
unaffifted bv Art ; but what is their Numhir^ their Fa^ 
triif their MotionSj compared with thofe which generally 
efcape our Notice in that Element, unlefs TubjeAed 
dioeto by the MicroTcope ? ^et not one i/W, one Species, 
Mie IndririJual of thefe Anmnalcules but what opens to 
#ur Minds new Scenes of amazing Power and Wif- 
Ann, infinitely beyond what we fee ii) the larger vifible 
World. 

Euthref, By what you (ay, CliQnicuSy I Jind I may 
expect from our prefent Contemplations a great deal of 
work for the Microfcope; This is a pleafing refledion, 
as I think no part of my vacant Moments k> well filled 
up, and to delightfully employed as in the ufeof that 
truly divine Inftrument. 

CUm, Befides the Myraids of invifible Animalcules, 
there are many largje aquatic Animals, but of fuch Ano- 
malous Forms, and Nature, that one knows not how to 
ddt, or what to call theni--*What I mean, however, 
fi!pnenl]y go by the name of Pehpufis or Pofypes ; but 
Slieient Sorts have different AppeUations—— And their 
Scale ft of great Extent, from lar« to fmall, from Vifible 
to Invifible-«>pf all the Aquaiic fribis, I fhall only fmgle 
out fuch Properties of each as are very wonderful, and 
fome of them quite newi and Non^defaripts^ in Natural 
fitfi^ry^ 

Eythrof. 
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Euphrof. Well, Cliwicusy I long to hear you proceed 
in your intended Rehearfal. 

Cleon. The firft fubjeft is a great Novelty, as wcH as 
Prodiiry of the deep-«-lt is an Animal which was left by 
the Tide on the Sea Beach near ^/. Agnes In Cornwall^' 
The Body of this {Animal was as wide as the Palm of 
the hand — and on the under fide was a Sort of Bag or 
Pouch, like a Purfe, into which the Animal had cblleftcd 
and difpofed of its Legs ^ and feemcd to be in a State of 
Reppfc — The Liips, or Arms, which proceeded from the 
Body were in Number eight, at equal Diftances, and 
nearly of equal Length, about thirty Inches long 
They were of a dark Membranous flcfhy fubftance 
And on each Leg, on the under Part, M^re a great 
ti\xmhcvoiPoucbe$j or Hola^ (the largeft about hau an 
Inch wide) f^om the Body quite to the End — Both the 
Legs and Holes proceed from the Body tapering to a 
Point — Of thcfe Holes, there were between thirty and forty 
in each Leg.— The Animal is fuppofcd to rcfpire by 
them a) Fiih do by Gills — On the upper Part of the 
Body in the Middle was a Part like a curious Beak or 
Bill; an Inch and a half long ; three fourths wide ; of a 
Tortoifc Shell Colour; and curved like that of a Parrot 
— How great the Power and Force of this Creature moft 
be when alive, the Perfon who furprii&ed and fubdued it^ 
can only tell, who fays, it was incredible*- When pro« 
perly expanded it fills a Circle live Feet in Diameter——- 
and as inch an Animal is no where elfe to be fcen, I bq; 
my Eupl/rofyne*s Acceptance of this, which I bavc caic** 
fully prepared for her Mufeum. 

Euphrof You will make me as rich in Raritii$, as Ibiiie 
of my Sex are in Jewells, CUonuuu 

Cleofin If fVifi^m be more valuable than Rubies, then 
will my Eupbrofyne be much richer **the ne3(t Sfsecioaea 
of infinite Contrivance that I (hall mention^ cxpeadt all 
defcription, and ail admiration.*—*-^ little Sea-Anifnalp 
whofe Body is not bigger than an Half-Crown» . jfisndc o«K 
from every Part around, fuch an amazing Jppdr^imi of 
Arms, or Legs, or whatever you call theoi^ in fiKh att 
Infinity of Ramjjkatiom^ and DivaricatioB of Pa||ii.-^ 
conncded together in various Curls and Configun 



AND LADY'S PHILOSOPHY. «8^ 

Co the extent of three or four Inches all round the Body, 
I tuf fuch a Creature will give my Eupbrojyne an Idea 
of what a prodigious Expence and Profufion of Parts 
Omnipotence does fomctimes think (it to be at, tofumi£l& 
the moft infignificant Animal the Means of procuring 
the fmail Quantities of Aliments it may require — What 
wonderful powers and Faculties of Motion and Senfation 
mnft fuch a Creature be poflefled with, to a£luate, 
mnd move every Part of fuch an Ambages of Filligree- 
Net-work, to coonpafs their Prey, and convey it to the 
Mouth ! — of this furprifiDg Spe£[acle I (hall procure my 
Empbr^hne a very fine View e'er long. 

Eupbr^f. Nothing will more oblige me, my dear 
dnrntfii — To thefe ihipendious Inftances of Creating 
Power, what do you find to add in the third PJace? 

Cifrvn. I think there is another Gbkus of Sea-Anirnds^ 
which have Properties atmoft equally wonderful, and of 
fb fbangea Naturt and Form^ that I know not what to oaU 
them—- they feem to me to be a fort of jtnimated Plant-^ 
they grufw upon the Surface of Rocks, Pebbles, Stones, 
&c. and fo exceeding firmly, that they cannot be fepa* 

rated without deflroying them they are.of various 

Species and different Sizes — the fnullcr Sort have Bodies, 
with Parts like Leaves, and refemble Flowers^ when 

panded— -they are of different Colours and Hues, and 
Species in particular, is called the Sia»Anemony^ 
from its appearance like that Fhwer^-^-^f Utit larger Sort, 
•mon hiige Stones, there are feme that reiemble young 
JmtSy with many thick tapering Arms, like AUe-Leavti^ 
ifliiing from the Body all around — thefe Arms, when 
fclly extended, fill a Circle fix or eight Inches Dia- 
oaeter, and more— they are beautifully coloured, and 
irarieeated with tinged StripiSj Spots ^ &c. fo as to ren- 
der dicm a deligh^ul, as well as wonderful Spedbcle, 
tothofe who never (aw them befbre^-they abound in 
loatty Parts of the Britiih Coaft, particularly at Ha&-* 
ingS) and Weymouth, where (hey are large and finely 
^koorated with Colours. 

Euphnf. And are you fure, after all, CltQnuuSj that 
ihtfe Creatvret aictedl Ammdu 

Snpknf. 
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Clion. This IS evident from their aftions and Vdmr* 
tary Motions of all the Parts of their Bodies — they tie 
very ready and dextrous at catching and devouring their 
Prey —I once dropt a fmall live Crab (about an lack 
wide) upon the Body of one of them, which imoiedf* 
ately threw all its Arms over it, and indofed it entifdy 
—when thus folded up, it looked like zflatt$d Ar^duk^ 
and about the iize— it continued thus for near a quarter 
of an Hour— tben it unfolded it's Arms by degrees^ aai 
nothing wa?) feen of tht Crab. 

Euporof, This is proof enough of its Animal Natm^ 
-*but pray Clecnicus , is it not a-kin to the p9fypmt^ ^ 
which I have heard fo many incredible Thine»? 

CUon. Very little ; the Polypus is a fmall Microfcofwr^ 
Animal, and is at Liberty to move where it pleafe s - ■ * 
on the hwir Tor Tail-PaVt,) of the Body they fix them- 
felves to the items of Plants, Sticks, &c.— on the upper 
Part of the Mouth, it has various Arms^ or rather Fai* 
lERS from it's Peripherj'. — This form of the Poljrpcil 
evident to the Eye, applied to the Glafs fixed over them 
on that Tumbler of Water ^ my Euphrefyne. 

Eufbrof. Good Lack, 1 fee them with all the Diftind-* 
nefs imaginable ! — they are fixed on their Tails, feme to 
the Bottom, and others to the fide of the Glafs-^I obferve 
their ifrmr or Feelers proceed from the Rim of their Mouths, 

on the upper Part of their Bodies that they art 

of a clubbed form, (lender at Bottom, and grow larger 
at the Top— that they are not fmooth, but of an uneven 
rugged Surface— that they turn and weild them about every 
way— alfo protrad and draw them in and out.— I ob« 
ferve their Bodies are confiderabfy altered Cnce I have 
been viewing them— fome that were long and flcnder, 

^re now fhort and thick 1 fee they can alfo extend 

their Bodies, and incline them towards any part*- - — 
The whole is wonderful to behold ? 

Cleon. And yet you have not feen one buniretb Peart 
of the Wonders this Creature will exhibit to your View 
in a continued feries of Obfervations which you may make 
upon it at your J^ifure-— you will fee it graip long (lender 
Worms, and devour them by decrees — you wul fee t 
Young Polype grow out of trie Side or Body of the old 
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Ofie^ with the Arms growing to an adult State, and then 
drop offi to fliift for itfelf. — You will fee Two, Three, 
or more of thefe Young Polypes growing from the Body 
of theOMoAe at the fameTinie — fomejuft pullulating, or 
budding oar, and others full grown and falling off— 
Nay, from fome of the larger young ones, vou will fee 
odier young ones grow, even before the firfc young has 
&llen off;-— So that in one Polype you will fee three 
generations exiftin? at once.— -Such a method of geng^ 
rmting 9nA fr9pagating the Specie f^ is fo Angular, and pe- 
culiar to this Animal, that the like is not to be found in 
all Nature befides !— every Polypus being of itfelf and 
alone able to raife a moft numerous Pofterity by a kind 
of Akimal Vegetation — But what is the laftofall 
Wonders, that which iiUs and deftrey$ all other Animals^ 
fr^Jkuit and pr^pagotei this, and that is by cutting it t9 
PimS'-^AnLtige to fay, yet not more (Irange than true— 
If a Polype be cut into two Pieces, crofs^wife or lexigth- 
wile, it matters not, each Piece in lefs than two Days 
becomes a compleat Polype, with Body and Arms as at 
lirft—— Thefe again cut into other rieces» produce fo 
many other Polypes ; and fo on to Infinity— Ad<l to this 
a very great oddity, if you turn the Polype; in/ui£ out^ 
it ieems to feel no inconvenience, but lives and a<5ls as 
before in its Natural ftate — In fome Polypes the Arms 
or Feelers are fo long as to fill a Circle of fix Inches 
Diameter — fome of thefe Prodigious Phaenomena I fliall 
afift my Eupbrefyne in demonftrating by adtual Experi- 
ments at proper Seafons. 

Rufhff. What fignal Inftances thefe of Almighty 
Power and Wifdom — and I fuppofe, Cleonicus you intend 
fo fumifli me with more, by this Pan of Water which I 
lee here. 

Cken. Indeed I do, my Eupbrefyne \ It is Water in 
which fome leaves of a Ktne^ have been fome time paft 
macerating — ^about the Egdes of thefe Leaves are produ- 
eed, in infinite numbers, a Sort of Animalcule which 
is of a moft Angular form and conftruAion, not to be 
found in any other-^the Body almoft in form of a fmall 
Hand-Bell^ to which is fixed a fine tranfparent Thread or 
Filament, which is of a very elaftic Nature, as appears 
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by the Animars having a Power ofcciiiit^ it into a%V«/ 
Formy and thereby (bortcning it ; or uncoil ingit at plea' 
fure, when it wants to throw it felf out at a Diftance-* 
a number of thefe Threads are conne<^ed together in a 
Nodus or Knot on the Sides of the Leaf all around -4 
have taken a piece of the I^af, and placed it under the 
Microfcope, in the bcft point of View far your infpcc- 
tion. 

Euphrof. Oh, I fee them very finely difplaved in tke 

Water nwhat a number of curious little AmmalBdis 

there are ! fome of the l^hreads appear perfedlly flraitand 
pellucid — —fome half uncoil'd — —and behold, juft as I 
fpoke, one fnatched himfelf back to the leaf in a moment 
•'— another fprings out as fuddenly, as far as it can for its 
firing — when at their fpll length, I fee them turn out 
nearly one half of the Body into a large Rim or Mouth 
— many at full length, — I obfcrve, them move their Bodies 
this way and that, in a Sort of vibrating Motion, where 
I fuppofc they feek and find their Food in the Water— 
i moreover fee a fmall part moving extremely quick 
within the Verge of the Mouth — I fup|>ofc this muft be 
the means of getting its Prey, by luch agitatation of 
the Water. 

CUon. No doubt of it, my Euphre/yne ; but we (ball 
(ee more clearly yet the W( ndertul Frovifion made for 
another Species of Animalcules to procure ihcir Sub- 
fiflance by a fi range motion of the Water about them— 
I have placed fome of thefe in the Microfcope for your 
View. 

Eupbrof. What flrange odd Sort of Creatures arc here! 
feme look like doubU-hnKitd Monften.— By and by they 
draw their Heads in, and f^ni to have none at all—* 
then they become round, and tumble about like a Foot- 
Ball**thcn they thruil out their Heads again, and extend 
their Bodies to a great length. — A flrange kind of Pr9t$9i 
this ! 

CUon, What you take for tw Heads^ if you look 
very attentively at them, you will obferve ace oofi 
fucb, but quite difFerent Thmgs* 

Euphr^^ 1 fee my miftake very plainly— they are 
nund lyiids^ prodigioufly fwift, in a perpOutl motifl 

The 
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They relemble the Fli^ of a Jaci^ while the Meat is rdaft« 
Inp.— *— 

Ckm. Here again, you make another Miftake, my 
Euphr9fyne^ as eVerv Boa v elfe does in this Cafe — the Parts 
yqu udte for WbuL connft only of very fine Vanes, like 
thole of a Sntf^ke^Jack ; thefe being placed in a circular 
Manner, and feverally moveable at the fame time, occa« 
fen the Deception, — If vou look above, the Water ap- 
pears in a Vertiginous Motion, and brings dowp in % 
Voriex the Food for the Animal. — This is the Short 
Hiflory of the cdebrated tf^etl-Jnimal^ as it has beea 
called, — ^You will obferve at times many other Animal- 
eules which live by making Vortices in the Water, Ijy 
Ficulcies and Means altc^ether unknown and invifible 
to OS, even bv the bed of Glafles. 

Eufhrof. Pray, CUonicus^ what have you got here, that 
looks like Gratm •f Wheat ? 

CtiOM. They really were fuch once, but were bRghted 
in ibe Ear^ tnen taken out and referved for one of the 
moft flupendious and inftrudive Experiments the WorUfif 
C^nmiffturs have ever yet been bleiH^a with. — Thefe GtMi 
0f fFbiat were given me by a Gentleman about three 
Tears ago, who faid it was about two Years before, thai 
be plucked them from the blighted witbend Ear. — A Blight 
you know, confifts in nothing but Eggs depoflted on vjby 

f stables. — Some unknown, perhaps, invifible Sort of 
ly or InfeA pierced thefe Grains of Wheat in the Ear, 
and therein depofited a Quantity of Eggs, which whe. 
hatched, has mled each Grain as full as it can hold c 
fmall Animals of the VermicuU kind. — I take oft" a Piece d 
she Skin of one Grain, and you fee fomcthing White as 
Snow lie under it. 

Eupbrof. I do, CUonUui^ it looks like the Kernel of a 
Walnut when the Shell is taken off. — But I fee nothing 
like Animals in any Shape.— Sure there can be no Life 
in that dry White Lump. 

Qltm. But furcly there is, my Euphrofyne j for you fee 
I take a fmall Piece of it on the Point or a Pin, and put it 
Into a Concave with a little Water, and place it in the Sun 
under the Microfcope, and then if you view it, you will 
(ie Wonders,-*- 
'- VoT« III. P Enpbr^j: 
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. Eupbrqf. I fee the fiiiill Piece you put into the Water 
diflblving by degrees — or, rather, refolving itfclf into 
fomething like fmall (hort Piepes of iwtud Thnadi,-^ 
Tbeie Kiiots gradually difappear, and the Threads be- 
tome ftraiter and ftraitcr. — Believe me, CleMtcus^ I fee 
fome of them begin to move — to extend themfelvcfr— to 
fwell out in the middle. — Life fecms to animate the whole 
Mafs. — They are all aftually become living Creatures— * 
in every refpcft like the little ^els you formerly (hewed me 
in Vinegar — They are now all alive and merry, playing 
every way in and al>out their Pond of Water. — What} 
wondrous Scene of Lifc-in/piring Power is here ! 

Clion. You learn fiom this Experiment that Myriads 
of invifible Infcds may lie concealed in their Nymph$ 
State for Years, and yet after that become living Cret* 
turcs in Waters where they fall, making all that infinite 
Variety of Animalcules we fee abounding therein*— An<| 
at lafl, after all, thufe Infects are again generated from 
thefe Animalcules, though in a Manner altogether fccret, 
and unknown to us. — One more Inftance to elucidate 
this myjlenoui Generation of Animalcules in Water rouft 
fuffici'. — The Mucikginoiis Matter which you fee upon 
the Surface of the Leave*;, and all about the Sides ofdw 
l^an you fee here, is a fudden adventitious thing, and is 
certainly the Spawn of fome invifible Infe£ls, containing 
their Eggs ^^^^^^^ whence proceed fuch Myriads of Ani- 
jrialculcs, as make thofe greenifh yellow Tufts that alrooft 
cover the Surface of the Water in the Pan. — I {ball put 
fome into the Concave for you to View in the Micro* 
icope, 

Euphrof I fee what you mean yery plainly, Cleonicus*^ 
From the Mucous T^atter on the Edges of the Leaf, 1 fee 
thoufands of fine llcndcr capillary Animalcules proceed.— 
I fee they arc alliii Motion, though exceeding flowly, this 
way aiid thiit, to H12 right and to the left. — 1 fee they arc 
tranfparent — their Bodies of a pcr.ccl polifh with finall 
Specks or Spots at equal DiHances through the whole.'— 
Others detached from the Leaf,— I obfervc progreflive Mo*. 
tion forwards, though fo very flow, that I can but jut 
perceive it. — Soiiie ieem broke into Pieces, which Pieoo^ 
alfo^ I obfervC move forward — and fometimcs backwwdl 
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-^but what I am amazed at is, that I can fee no Way or 
Means'by which they move. — There are no Parts be- 
longin| to the Body, and the Figure and DircAion of the 
Body lufFer nb alteration. — Pray what Length do thefe 
Animalcules grow to, Cleonicui ^ 

Clion, I have not yet been able to afcertain that Point-— ^ 
but you'll obferve they foon fpread themfelves all over the 
Surface of the Water, and form a thick Tiffue thereon.*- 
Sieveral of thefe I have taken of upon Plates of Glafs, at 
times, which appear of a beautiful Azure Hue.— The (jrj- 
aUiy^ orfmallnefs of thefe Animals in regard to their 
Lengthy I believe exceeds any thing we find in Nature 
liciuKS ; — A Human Hair covers twelve of them ; which 
(hews, they are not more than about -j^ Part of an Inch 
ih Diameter. — But you will fometimes fee them extend 
themfelves at leafl five or fix Inches in Length, which is 
twenty thotifand times their Width. — I have many cu- 
rious Specimens on Glafs, framed and gilt, to decorate 
the Mufeum of my Euphrohm^ who will then be able to 
bew wjiat can no where elfe be feen* 



DIALOGUE X. 

SpEtuLATioNs on tht amazing Connection af 
Insects ^;ri/' Sheil-Fish; exempuyied in the 

' Crab-like Insect, tf/yif/ib^ Lobster-Reptile. 
Al/o fame Reflections on the Death-Watch 
Insect. 

Cleonicus* 

NOTWITHSTANDING, my Eupbrofine^ that I 
have endeavoured to entertain you more than once 
with the Contemplation of thefe egregious Specimens of 
Nature's • peculiar Operation in thofe Species of Beings ' 
vi^hick we ma^'^confioer ratheras (kmp9Wid^ than Simple; ' 
rathev «• fm Naturm united in a Tbirdf than as an indi- 
^ual Specica*! »j^ tbii araft ciirioiit SvbjcA 19 fo hr 

O a from 
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fcom Ijcing esfhauftedy that with my B^pk^^/y 
\ intend to eoiploy one Hour more upon tbo fi 
ciaUy as, two of the moft extraordinary \xJhm 
Diiplicsite Nature in Animals yet rcmami^wfa 
dieir Novelty and exqulfitc ConftruQion of P^n 
fail to afford the moft fcnfibk Delight to \ I^eri 
cielicatc turn of Mind. 

Et^hrof^ Without Compliments, Ckoiii9ut^\ 
f^fe that t,he plained and moil fimple Plaivs of Ns 
alwa)[Sdippearcd. tp mc full of Pcrfe^lipn^ s^nd ^ 
4^miration — but when at times I have met witj) 
qj! a Complication, or Union of eUfferent ^um 
29 Oney it has affedcd me beyond the Power ofi' 
exprefs :— — ^When I rcfleft on the united N 
Fonns of the !^adrup£di and the hfi^ in. 
Qrick£t--cif the t^iadrupeit and Biri/^ in tbo 
Ar^irican Squirrel — of the ^adrufiediTccidk Fijb if^t 
r-:thc Surinam Ed with two F(tt-^F{/f> yfixh^ik 
Figures^ &c.— I fav, wh^n I re;flc4l oa wdfe cg 
and extraordinary rrodudions of Nature^ thc^ 
the Finger of God fo evidently, that I am'fti 
filent , a,we» and the moft profound veneration i 
therefore, pray Cieonicus proceed, to repleniib 
with as much of this fingularly divine IQbowlcd, 
poffibly can. 

CUtu. The two Specimens of Creatures of t 
poynd Form, are very fmall indeed, whic 
deubtcdly the Reafon why they have never been < 
by. the moft inquiiitive Natiiralifts, 'till very la 
then by mere Acc»dcnt.^AccorJing to their ^ 
Form, they go by the compound Names of th 
iike-Ij^sect, and the Lobster-Reptile. 

Euphrof. By this I underftand the Animalsj 
to, are a Connexion of the InfUt and RefliU K 
fomttjbing in the Sbtil'FiJb Species of Crais 

Clnth You meet the Idea very exaAly^ my £, 
^-rDr. Hqoi^e was thp firft wlio difcovered one 
many Years ago^ as it was creeping flowly qini 
he was readings an^. placing it undec hisMici«( 

icrved it to couft of % Body varw miicli likft 



AWT) LADYS PHILOSOPHY. 151 

4argf Mitif armed with two large Claws,, exa&ly in the 
Manner of thofe of a Craby crowing out of the Head^ where 
HsrmSf and helers are, in the common Sort of Infefift.— 
Of this novel and wonderful Creature he has giyen us a 
Cut And ^rt t^cfcription in his Micrography^ W both of 
diqa very imperfe6l. 

MMpbnf, And fo, I fuppofc, for the fame Reafiwi^ vau 
call tlie other, a Lobfter-ReptiUy for having the L^ir^s 
Jvge Claws joined by fome Reptile Body, or fomethii^ 
•Mbc it, (^crticus. 

CSErm* Your ConjeAore is not amift, my Etifbr§fy9i§,i 
"fm fhoMgh its fiody be not in Form of a Mite, or pro* 

S\^ of OHf. Inft&y yet its Motion is. by Craping or Crawl* 
I which denominates it a RtpiiU ; and its two long 
nlRd Claws proceeding from it*s Head, a good deal like 
thofe of a Lehjfter ; whence the Propriety of its Name. 
. Bf^brtf And- pray, who firft diXcovered this L^gf'^ 
ttMikj QionieMSy and when ? 

CUnt. Not more than a Year has.etapfcd, my Et^bra» 

j|«#. Hoot btnc labouring Men iittinff in a pu)>lic Houfe, 

(happier than their Prince over their Pots of Porter) qqc 

if tfaein fpied this fmall Animal crawling along upon. the 

•l^abk, and thought it of an linufual Form — this .occa* 

wned a nicer Infpe£Uon ; and they thought it appeared 

iibe a Louie, with unufual Ions Horns ; ■ ■ ' 'this cauied a 

Variety of Opinions and fo a Debate between them-^tft 

icn0di.tbey appealed to an ingenious Gentleman, then ia 

the Room to decide the AiFair between them— this he did 

t:o their mutual fatisfafiion ; and they, rewarded him with 

the Infed for his good Office. — They (atand philofopbifed 

^bout the ftrange Phenomenon, in their Way — while he 

lore away the Pri«e to make new Difieoveries in it by the 

^icrofcope. 

Eupbry. From this Narration I obierve the firft Did 
-«overy of each of thefe fingular Animalcules was owing 
merely to Chance, as moft Things are indeed, CUonUus.'^ 
^V/MTii I queftion if my Eupbrpfjni does not fall into a 
vulg^ Error, in fuppofing many ThineS happen by ab« 
fdute.Chance or Accident, when poflwly the Cafe may 
be hx otherwife— Pr^u/mrr is undoubtemy concerned in 
<ho general Admimftration of fuhlunarr Affiiirsj but 

Oj Mankind 
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' Mankind have po Cohcerh in the Privj Cimuil of Hearea 

' -—they fee and know nothing of its Springs and Move- 
ments; nor of its' -Difpen rations relative to the Sabjeds 

'of ArtSy Sciences, and Manufactures, whicK are well 

'known to be gradual and progreflive, imparted to Man- 
kind by diyine Dircdion, tho by unfufpefled Means of* 

^'tfehtimcs, and are therefpre thought caiual — thus in the 
prefent Cafe, a poor Mechanic was the firft Difcoverer 

iLof, perhaps, one of the greateft Curiodties in the ^YorM ; 
and themoft irrefragable Argument of Omnipotent Power 

• and infinite Wifdom, that ever l%eology could boaft. 

Euphrof. Though CUonicus be not a Clergyman, yet I 
perceive ne can comment upon a Subjed pretty notably, 
when he'is minded fo to do. — But to the Point ; pfeafe to 
oblige me with a fhort Account of each of thefc new dif- 
coverd Objefts. 

- CUon. I {hall do more than that, my Eupbrofiw^ I (hall 
give ygu a Sight of them fevcrally-— one of which is alive^ 
the other dead. — It fortunately happened this Mornins; that 

•I called on a Gentleman, who is much of a Virtuofo, and 
he told me with great complacency, that he could pleafure 
nte with a View of Dr. HooKE'sCrjA-//if Inji^j which he 
happened to have by him alive*— I viewed it with Admira- 
tion, and in much greater PerfeAion than the Do£lor him- 
fclf ever faw it— I fatisfied my own Curiofity, and then 
begged the Favor of taking it home for an Hour or two^ 
to gratify your's. — He very politely defired I would— 

For when a Lad/s in the Cafe^ 
You know all other Things give place. 

' Euphrof. I think you took great Liberty with your 
Friend for my Sake — but as you. have got it, pray let me 
fee it immediately.—— 

* Cleott* Have Patience, my Euphrofyne — it requires feme 
delicacy to place it nicely to your View — there, now look 
at it as lone as you pleafe, and tell me what you fee/ 

Eupbrof See ! why I fee what Dr. Hooke properly 
calls it— a CrahAike InfeSf^ fure enough : — —The Body is 
ihaped fomething like that of a mite^ with a Head, 
Breaft, and Belly all united, and tapering to a Point at 

the 
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tKe Snout— in the Head I obferve two Black Eyes — but 
what moft of all ftrikes me, are the two large Claws grow- 
ing from either Side, like thofe of a drai precifely — they 
confift e^ch of four Joints with as many Articulations-— 
^t the End of the Claws are two long Pinars^ which the 
Animalcule can open and (hut at rleafure, I fee. ' -*. 
Tbefe Claws are almoft as long as the fiody of the 
Creature-— — the Hfad isF covered with one Scaly SbiU 
■ t he Bread or TTforax^ with two (mooth circular. 
Shells, or Rings— and the Belly with eight fuch FlinffS,. 
with little Knobs and Protuberances — but I fee nothmg 
Kke Winn upon it — and, laftly^ I fee four Legs of a Side ^ 
and thus I think I have furveyed the whole of this grea( 
Singularity, CUonicus. 

Ction. Wearly fo, my Euphrofyne^ you have only om« 
mitted to take Notice of the two ForcepSy one on each 
Side the Mouth, into which they convey the Food which 
they receive from the Claws — but the great Curiofity of 
t))is Animal, not only my Euphrofyne^ but even the Doc* 
tbr's piercing Eye, paflea by unnoticed. 

Eupbrof. For goodnefs Sake^ what cail that b^ 
CUimcus? 

CUcn. Take one more View of it. Sifter; and let it be 
as critical as you can. 

Eufbrof. I will but for my Life I can fee nothing 

more than I did before — I fee the Body^ tlie Rings^ the 
Legs, the Claws, the Pincers, and even the Hairs upon 
tfacm^and what is there more that you can fee, and I 
can't, CUonicus? 

Clt9n. Nothing, my Eupbrofyne — • — for take one mo^re 
philofophic View, and you'll be within a Hair's Breadth 
of difcovering what I mean. 

Eupbrof. Well, now for the utmoft Ftrt of Sigbt^l 
fufped: from what you fay, that this great Myftery muft 
lie in the Hair — I fhall reconnoitre them very minutely,— 
Oh ! I begin to defcry the Thing— I fee a Motion in ibi 
Jpursy CUonicuSy is not that, after all, what you mean ? 

CUon. It is indeed, my Eupbrofynt^Htiis is entirely a 
mnu Pbggnomenon, — Pray look attentively^ at them once 
more—and tell me how they move. — 

. Eupbrof. I willy CUmcus — they move in a moft ilngu- 

O4 Jar 
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lar and amazing Manner, It is a voluntary and indepen- 
dent Motion — tome beading this Way, Home that, and 
fome another, according to the Will of (he Cr^ure— 
in fliort, the Motion of each Hair is in every Di.r€Aioil— i 
tdoh't know that I ever faw the like Motipn of tlH» Haitf 
in any other Ariimal, not even the Claws d cbc Cqk 
ilfclf. 

' ClfOfi. I believe the Proprietor of this Infe^l wz% tbe 
fir$ of all Mankind that was favoured with this Dticovery 
•^ho^ wonderful muft be the fine S^ftem of^Murdci. 
that give the Hairs fuch univerfal Motion and DiccAioii f 
How curious is the Articulation of each Hair which oiovei, 
at it were, by Ball and Socket \ — How cxquifite aiuftbe 
their Senfe of Feeling ! — For undoubtedly the Ufc of thefe 
Hairs is the fame as the Antenna or Feelers in commpn In- 
ftfts — by thefe they hnd out the Particles of DuQ, &c. 
that are proper for tneir Food — the Particles they take in 
the Pineers^ convey them to the ForcepSy and f^'onxtbencf 
to the Mouth as I laid before. 

Eupbrdf. Well, I think I have been highly, entertained 
indeed — pray make my grateful Compliments to the Gen- 
tleman, and let him know how much I felicitate him on 
his new Difcovery of mufcular Afotlon in even Hairs 
of the minuteft Creatures ; and how much he has obliged 




I can fee of this, you will now ple^ife to oblige me virith 
a Sight of the Lob/fer-like Reptile^ you mentioned, 
CU$mcus. 

Cleon. That I /ball do, my Euphrofpie^ having bor- 
rowed it for the fame Purpofe, of the Qentleman who had it 
at the Public Hpufe, and who cxpreircd great PIcafure in 
halving it in his Power to delight your Curiofity therewith^ 
—It is, dead, Indeed ; butftilf, all but the Motion may be 
fcen — the Form of the Creature h the Novelty and Pecu- 
liapty of it~It has no Compeer in Nature that we know 
of..-^ven that Crah^tnfeh that you (peculated but nov, 
has no more Refemblance to it, than a Crab has to a Lob* 
J!er. — I have placed it under the Clafs^ \ii a fine Point of 
View, look at it.— — 

EuphroP 
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Siiles parallel, not rounding to a Point, as io that— It hiy 
tirdve or thirteen Rings about the Body ^ and th^e othtf 
hii butei^t — the Tl^rax is a!fo fomei^bat differei\trT 
and the Head very much Co for hej:^ I fee nothjn^ljjjpr 
EVea— only two circular convex Pieces on the fore rartt 
Which I know not what to make or^-bu;t for the ^orna<9r 
CJaw$« though equajjy jointed and articulated, they ift 
ffiU widely different in Form and Parts ifrom the oth^rsT^ 
ibe Pincers are not exadly like the other — have rather t 
jrcstter Quantity of Hairs than they, an4, I £uppp^ 
#hen alive, they ferved to the fame Purpolb. 

CtiM. I think you have very minutely and accuratelf 
furveyed it, my Bupbrofyne — but in Order to (hew the Itja^ 
it mufi be turned upon the Back, and then you'll fee t^m 
ilain enough^-eacn Eve exafSly uiider the circular \z* 
2my you mentioned out now---there, now it iS: ti|z;ae<L 

look at It. 

' Efipbrof Oh, I fee the Eyes very plainly, anf) ^] tjunr 
Cheoquer-Work — I imagine thofe large Umhrelh*$ b^ 
dieirUfe, if we knew it— I fee now alfo the nice Iniertipa 
of the Claws in the Head, and of the four Legs on e^ch 
Side into the Breaft — upon the whole, I think thfs themoft 
marvellous Creature of the two— Uiougb bQth of them 
jgres^Curiofities indeed. 

Clfn. So great, my Eupbrofym^ that, were. I a Pcrfon of 
Fortune, I mould difdain to think one hundred Guineas 
an Equivalent for one of them, efpecially the latter^ which 
I efteem the more curious of the two-r-but i£sop's Dtmg^ 
tiO^oci occurs to my Mind, who, when he had fcratched 
up a Diamond J fays, what is this Precious Stone to me? I 
bad rather I had found a Barly Com. 

Ettpbrof How few are the Fortunate, in refpeA either 

of Wealth or Wifdom! But there is one Animal- 

^If of this almoft invifible Tribe, that has made itlelf 
¥ery famous by a particular Noifethat it makes, which r^ 
fcmbles in fome meafure the Beating of a If^atcb^ and of 
which the common People have a Son of dreadful Ideat 
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and call it zpiaib^Watcb\ pray, CUonlius^'uXi me what 
it 18^ and wnat is the Meaning of Aich an unufual Note? 

C&tir. I fliould have defchbed this to you in another 

Tbce, but forgot it. This celebratea lnfe& is much 

oftener heard than feen--this Inied is nearly the Size of a 
common Loufe— of an Oblong flatti(h Figure-— of a|ale 
^rowniOi White Colour— -runs very tiimbly, like a com« 
Itofi Book-Loufe— *is frequently among old Wood, Fur* 
totture, in the Chirces of Wainfcot, &c. — itfeed^on the 
Duft of powdered Bread, Fruits, &c. but not of Earth, 
ai is manifeft from their Care and Curiofity in hunting 
irfler it. 

BuphroJ. But, Cleonicus, what do you fav about that 
dtfmal folemn Note of his, which People inink, prefi^a 
Dtath to fi nie of the Family ? 

Clecn. Say, my Euphrofym — why T fay it is one of the 
many Impoftures made Ufe of to deceive, delude, and inti- 
midate the Credulous (Illy Populace — fo far are the Notes 
from being^^i7/Pr//27^#j of Death, that they are, like thofe 
of the Cuckooj juil the contrary. Notes of Love, and Pre- 
fages of £fym/ii^tf/ Intercourfes — by thefe the Alales and 
Females woo and court each other, at proper Seafons — 
for Love is a mutual and univerfal Pajfton^ as Mrs. RoWE 
has moft elegantly expreiTed it in the following Lines. 

Spirit of Naturoy Ifs Informing Soul! 

Thou dojltbe Powers of Heaven andKartb cantroul^ 

All the Degrees of Life and Senft that rlfey 

In Fields^ or Floods^ or through thefpacious Skles^ 

Ml feel the Force of thy Infptrtng Flame y 

Jndjoj and triumph In thy mighty Name. 
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DIALOGUE I. 

Of Vegetable Life, and Oeconomy ; and thi 
Origin of Plants from Sled, expldinei ly 
Experiments. 

Chonicus. 

DESCEND we now, mv EupbrofytUy from the higher 
Scenes of Animal Ltfe^ to ObjcAs of a much in- 
ferior Order, which though they are faid to isvCf yet this 
Life is only of a Vegetative Natttre^ and^ properly, nt 
£f7#atalL 

Euphrof My dear Cleenicus will point out to me^ in 
very few Words, the Difference between Animal ami V$^ 
gitahvi Life* 

Cieon, The Life of Animals confifts in three Things, 
Mindj Senfation, and Grnc//^, as we have ieen ; but die 
Life of a Fegitable confifts in Growth only i thoa^ Cuf- 
lopi has made it ufual t6 call this Power of Growmg^ the 

Ltfo 
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49^^«^^^i the Siir/of t P4ftfit.— EvtiT^ Pkrat It •ri« 

Srinally an Organized Body in Miniature, that is, it coo- 
ifts of various determinate P^rts, which have this vege- 
tative Power by Nature, of unfolding themfelves, froffl 
• cortain^ fixed Point ^ Kalia, dowi^wan^s intt thf JM^ 
and upwards into the Air. — By this divine Power^ the t)i» 
Jcitidtng part ^ gradually unravelled, protruded, esiradedi 
and catfied f^rwifds in niimbirrlfifs Branchy inARaMi* 
fications^ through the circumjacent Parts of the rS^ig 
Earthy Stones, Jlocks, &c. to the moft Filamentut 
State -and this AfTemblage ofParts is caHed {Kel[S<T 
of the Plant. — J^ift the afcendijig Part confifts of mildl 
greater Variety, aiid is, tn (hort, ib4 whole Subilanceof 
the Plant in Miniature. — By this vegetative Power in the 
Earth, all thd fcveral Parfe ii>the PTaniUle t^cAiJ^ and un- 
fold themfclves by imperceptible Degrees, till at lengdl 
they, arc fcpa;^afK<J one from anQther, aod be^ia ^'^p^ 
the E^rth, and appear above Ground, in the proper and 
feecific Forms of the Farts, which we call Leaves^ BkJi$^ 
i>talh^ Stmu ^ranches J Flowers^ Sudsy &c. compofing the 
adult Plant. 

Euphrof. I<ollc^frt>m wh^t you ky^ 2fvi from whal^ 
I fee every Day in the Garden, that this Plantule is ori- 
ffnaNy <;onrained in that Part called the S^edi beciHiic it 
l&n^eilary todepofit in the Earth the Seeds of every Kind 
•# Plant ybii woiii4 nufe xhttt. 

Cle$n* In this you are perfe(S^ly right, my Euffbr^jAtu.'^ 
Every Seed contains in itfelf the whole riant in Minia- 
ture which produced it. — Thist Plantule is placed by the 
4iKh(9r qf N^ature ip.Uie Side of eaqh Seed ^ an^ as each 
copitfi^^ two PftTts^ called J^es, ijt- is included between, 
an4 oc>pn!sd|^ with both, on the Side where thej^ jojn.-^ 
jt^be whpk^Aiiair of Vtgitaiion is e^quifitely epitoih}9(e4 
ly the late Dr. Broome in the following Lines/-<— 

* 

l^m$,k^Ae IS0mA^S:intriuf4J^ifi$ife^ 
hi Miniature a little Orchard lies ; 
TkififjrmlotyriMht fyjt^ Degreet 
9$ret4^tbem fidn GellSyrepiiU mth future -Ijrmi. 
Bj^lim iwrd% tbe^4a4i9ig JB^smhtt rije^ 
Vii4iMA rifhBniiUyamljhMt im^tk SiiHf ^ 

Eufbr$f. 
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Etipbnf Very pretty iodccd.-^ut von are as pofkitrc 
II04 mriiiciilar in tbe AccouDt of this Plantule in the Sotip 
as if you bad really fcen it there^ CUonicw*-^ 

CUsn. Seco it tncK^ yes^ that I have many a fime ; an4 
lb nuq^ Saphrofym Kooy whenever (be pleases. 

S^hr^. 3uch a Sight would of all things delight me { 
8l)d therefore I beg Cliwcw would oblige me with it. 

Ckm* I am prepared to anfwer vou)' Rec|iicft» my £«« 
^M|^«, by having fteeped fome large U^irufftr Beam ia 
W%tir» for ihait very Purpofe. — :One ^ the Urged of thefe 
jm fee 1 ftrip of its Shuck or (Joat^ and thea the twm 
Lobes of the Bean appear turgid and ready to feparate.*-« 
I AOWP Qpcn them, and at the Jui^re by tbe Side, praf 
ntbat do you fec^ ipy Bvphr^jm 9 

$MthroJ. 'Tis fo fmall I muft view il with my £x«« 
(ImaJlorX^ens. — Dcartoci I fee the iifkni PkM yoa fj^eadb' 
of.-nt fee a Leaf or twoa very dJftinSiy — ihe vjtry lUbft 
and Traits in the Lcfivcs— I fee the pointed 'fops dl Aii 
veral Leaves — nay, I fee the very Stalk of the Bean M 
lqt;t«V?it or fooieching very much like it.«^. 

G)Sr»au And though you (ee the drm^ or £mbryo*Beaa 
fyl^^zQtxaWy in this Cafe^ mj BtifhiiBfint^ yet theie is 
another Subj^ft that will exhipit to your View a mom 
compleaf and c^onvinciii^ Inftan^eof tneJejtiftence of the 
fuiurc plant in its Miniature State in the Seed:««Thcm 
ii ia» view with your Len^ the great Baauty, 

Etipbrt/. A mat Beauty, hideed, OWiffarx»--»wliy it i^ 
a penq^ little Trcc-^he Leaves are numerous and di« 
fkBSif lie o\Tr eaph oiher» and rife ona above anotber^niiu 
Doe oply (ih but there is a neat well pibportioned Bodr 
to ihcXrQQi--in fhoru it is in itUf tne very PiStumm^ 
a. coofifltat Plaatt^-rrray what do you. call this Seedg. 
QfauHHff 

Cti§n. The Nux Vomic4k\ it is prod«ctfd by an Indian 
Shri^b called the MrUrjfant Ni£hfiadfi and is a moft 
vi^at foifon; therefoffn tako Heed how you Utt or 
ta^ it<— With tbtTe PrecwtHNlt I Cball leave it with yout 
t^ aa «cccllent GhjoA In your Qfai^ S§kr J&nm 

Ekfinfn I thank you» Qamcusjbr (b valuable an Obje^ 

L%yul|ie(enrR it wy oicfuilf •-<-BMti pnty ict m^ «(k jfouL 
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ifth!s Infant Plant does not receive Support and nou- 
tifhment from thefe two Lobes including it, when firft 
put into the Earth ? 

CU§n* It does, my Euphrofym ; and therfe are partici^- 
cular VefTels appropriated to that Ufe, as are difcoirered 
by anatomizing the Lobes.— It is a Cafe nearly fimilar 
totheyoimg Smhryo-Fawly who lives upon the v^ontents 
(bf the Egg tilf it is able to break the Shell, and fhift for 
itfelf.— So the Embryo Plant is fuftained by Nutritiioii 
from the Lobes of tbfe Seed, till it is able to ftrikeiti 
K^oots dov^wards into the Earth, and draw'its NduriJQi* 
Aent from thence* * 

\* Bupbrof. What you fay feeiYks cpnfirmed by what I have 
often bbferved of thefe Seed-Lobes myfelf, and that is, 
t^at in many Plants, particularly Kldney^Bionfj they rife 
<5ut of the Eatth with the yoang Plant itfelf ; but always 
ippear thin, ftnink, and in a K>rt of exhaufted State, as 
IfSin its natural is ubftance had been fpenton the inclofed 
MaAtule. • 

CUon* Your Obfervation is exceedingly juft and ^per« 
tlhent,'my Evphrofyne. — And now we are to contemplate 
«h the Means which Nature has ordained for the Veritas' 
tfvir or Growth of this young rifihg Plant through all its 
Stages to Maturity.— I have heretofore obferved to you 
tfiat a Plant, thou'gh infenfible, is yet an Organized Body\ 
aqd confifts of a Syftem of prof tr Vejfels for cirpilaUng 
Fluids ^diffigrtnt Kinds y. through its whole Subjiancem 
' 'Euthrof I well remember the Experiment by which 
you inewed this grand Point to be fad ; and that was by 
Ihewing on the Air* Pump, that a Piece of Wood was' 
picrfeftfy pervious ta Air, Mercury, &c. which I faw 
mfied with the utmbft Freedotn through it lengthwife. — 
This, CUontcus^ pio\es thcjuftnefs of the Definition you' 
Iferve given me of a Vegetable Body. 

Clion. The Diyikb Oeconomy of the Circulation of 
fluids through the Body of the Plant is every way as in-' 
oomprehenfible to ys, as that' in the Body of ^Animals; 
but the Mechanieslh Prihcipl^, or Means employed for 
that Purpofe, is obvious to us, and that is, By tb§ Naitfral 
Power of AttraSfion between the Particles $f Ma$t9r in 
J^diis.'^But ttmn it muft be alftrcos£defcd> that Ait' 

uttraAiiig 
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Attradine Force does not afied all the Particles of Mat* 
fter t^uaUy ; becaufe; if it did, there could be n§ Atotiin ; 
fince a I'article urged every way equally, can move no 
Wzy^ but mud neceflarilT remain at r^.— ^Thefe arc 
jtxtpms evident to common benfe, and want no other Proof* 
— ^Whcrt, therefore we fee the Particles of Matter move^ 
we muft conclude they are aiFe&d by Forces greater on 
one Part than on thjc other« which is the Ctufe of that 
Motion. . < 

. 'Jiu^rof. On my Word, Clnmcus^ you have rcprefented 
thi« Motion fo clearly, that I am very certain 1 fee a (n>« 
fitive Demonftracion of it every Moming^in thy Titt'D^flh^ 
for no fooncr do I put in the Piece of Sugar, than the 
Fluid at the Bottom of the Cup runs immediately up into 
it, and wets it quite to this Top, and then diflbve it. 

Clion. You could not' have mentioned any thing more^ 
^pro^Sj my Evpbrofyne.'^The PSirticIes of. Fluids beio^ 
(b free to move, (hew they have Figures nearly sphe- 
rical or round -, and that their attnu^ve Powers on 
each other are iefs than tbofe of any Bodies upon them.-^ 
And thus the Sugar, the Spunge, the Filtre, &c. applied 
to them, attra£); and draw them up into their Subftance«-« 
But what is mod to our Purpofe is a fet of Capillary Tuigt^ 
which I have provided to give you a proper lUuftration on 
this Head. — They have unequal Bores, you fee ; and 
when I place them in a Jar of Water, they all attraA the 
Water a))ove the common Level i but it rifes bigheft in 
the Tube of the fmalleft Bore. 

. ■ ■ ■ # ■ ■ 

Euphrof, I fee it does ; and I fuppofe Clunicus will in* 
firr from thence, that if the Bores were to decreafe, the 
Height to which they would raife the Fluid, would in* 
creafe, till at length this Height might exceed any one 
propofed. 

PltoH. You have fpoke all my Mind at once, my Eum 
pbrofim^ — Now tbeo, fuppofing a Plant to confift of an 
Alfefnblage of an indefinite Number of fucb Capillary 
Tubes jOT' Veflels, where will be the Difficulty of con- 
ceiving that they might together raife a Fluid to a Height 
flpeater than that of any Tree whatever, and confequendy^ 
S^ofe-Capjllary Veifels in the Roots may by their united 
^ttClAiPS .Powcf pn the moift and fluid Particles of the 

Eartb^ 
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i,iirMriRiif colld^ a i&ffieient Qusntitf diemf It 
yife tbi cincnUitte fvaxn thctice through the Tf unk^ woi aN 
the Mpptr Pots ol the Plant. 

'. Eilfbrif. T%i9 ftsems to be a very Natural Id«i of Ve^ 
Ataiftn^ ib iar «t kaft, as fine tttraftihg TiibM aiii 
l^cficb are cdnctroed. — *Tis evidertt to Scnfe, that fiicb 
AttrtpAimniAd in Capittariis of Glafs, and it itil<|Hf 
deilfiftent wilh'Reaibfi ahd AniAogy to beHiW Ai fim 
ibing in ilmilar Parts of Vegetables, ' 

t' Ctuwi But ibiind genuiiie Philofophy admits of nolle- 
pcndancat on BHuving^ but on experimental PrdeM vA 
Fad^ akm<i.-^By tbefe my Eupbrcfynt muft be convinced 
di the Trutit of the aFore^ifientioned Point. — For thb 
Fnrpofei ftr here two Ctfllhn 8'iphoks, one in Gbh^ 
theotheP3.^^MliiSr one ; both of equal Length »id Big- 
jaeft^^^They will each of them be immerfed with tbeir 
4lorter Legs . inta this Wine-Glafs half filled with Water 
— M^^ aire sit {frefent full of Air, but, as foon as immer* 
ffd, the An'eadmg Pi>wer of the Siphon, will ad upon the 
'Watery draw jt up itito the Tube, carry it over the curved 
Bart, dJefcettdln^ frbm thence through the longer Leg, it 
drepa itsro the Plate below. — %t this Motion of the 
^kiid thmif^ the Tube is fo rapid, that unlefa yoar 
fiye be faibi on the Glafs Siphon the moment I imtiierfe 
ii, you wilhnot perceive it.— There, now look.— 

Miiphraji Oh, I fee the whole Operation very perfedly, 
how Tuddeh the Rife and Defcent ! how equable the Di- 
filiation in Drops ! how wonderfully expreflive of the 
Power of Attra^ibn in the Gta/s-Capiiiary ! 

Clem* In the next Place you are to fee the fame EfleA^ 
produced by the FigetMi Sipncii.'^Yon obferve I no feoner 
iuunerfe if^ but it begiils and contimie» to drop, as dtt 
other does — the Glajs Siphon performs this^ Work by the 
Attradioti otone finall Pipe or Tube only^ the Fogi^t^ 
Siphon works by meant of thoufands bound tip toeeder.^-s* 
Of wiiatever Subftance the Siphon is made, SeJ£MI 
willftiil be thelame^ for all Piltros^ draw off WatM'iir 
the fame Manner, and from the fain^Catift*-^ 

Eapbrof. I don't fee bMr 'tis pofSbte to have a greattr 
or more (fireA Proof, that tiie Flmid PMrts of itt Earih mi 

irmm Of imidii MhB$s rfPlimUy hw dmrMv$. Pmm 

aUaB 



AND LADY'S PHTLOSOl^HY. 2oj 

mith wbhb they dre naturally endowed.'^l have but one 
Difficulty more I (think) to get over, C/eontcuSj and that 
is^ how this Fluid in the Earth gets into the Extremities 
dfthc Roots, and what becomes of it after it is raifed up 
into the Body and Branches of the Plant ? 

CUofu As to the Manner in which the r articles of 
Moiilure in the Earth get into the Roots, it is by ihfinitr 
Numbers of Pores, tco fmall to be fubje£l to our obtufr 
&i^i.^— And as to what becomes of it afterward, vnt 
AM fee more particularly in purfuing our Eiiquiries of 
tbis kind, at our next Converfation. 

DIALOGUE U. 

Of the VEGfeTATioN and CiRctLATioiT of ibe 
Sap in Plants ; and the Organization, and 
Vessels, of which they conjtjt*^ iliufirdted ly 
Microfcopic Experiments^ 

Cleonicus, 

TH£ laft time I had (he Pleafure of expounding ex«* 
perimentally the Operations of Nature in reeard to 
the Principles of the Vegetabli Oeemomy^ I fatisned my 
Eupbrcfym^ that it chiefly c^nfifted in raifing Fluid Par* 
tides Kom the Earth into the Bodies of Plants for their 
Vegetation or Growth,— Thefe Nutricious Juices, we 
calf the Sap of the Plant. 

Muphrof I apprehend by your Manner of Speaking, 
diat the Solid JParts of the Earth, or what we generally 
call the Earth, has but little to do in the Cooipofltion 
of ^e Sap^ but how far may it be concerned therein, CIm^ 
numsl 

€3i§n. This is a Quefiion hard to refolve my Eupbr$fyni% 
fucb Parts of the Earth as are refolvable into a Fluid, may 
beabforbed by the Root, as all Kinds of Salts, for Iif^ 
jftaoce. — But for real Parts of Earthy which are but final! 
ttaofparcnt Pebbles, there is no Pcoof diat I know of^ or 
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think conclufive, for their entering into the Pores, or \'^ 
making any Part of the Subftancc of the Sap. 

Eupbrof, IiidecJ I obrerve as much from camnun Ejt^ 
p^imci. — For all my Plants and Flowers in Po^i, groi^" 
from fmall to great, and from Year to Year, by the JUt-^ 
diiitn'pffFaier only in a due Decree. — The Earth fcemin^S 
©Wjr a Sort of Bafis or Foundation for the Support of ' 
Plant, and a Medium for receiving and commuai 
all kinds o^ AVimenta^^y y-uices thereto. 

' Clion. Your Obftrvation is very juft, my Eupbr^fim \ 
thefiody of the Earth is the Medium by which all roan 
ner of SuMtances that can be liquified, and are derivabl-^ ^ 
from Earthy JVater^ or ///>, are communicated to Plan 
for their Vegetation, according to their different Spcci 
Thus the Sap of Plants may be confidered as a moft he- 
/#rtf^^«5j^j S J bflancc, confiding of /Ffl/rr, 0/7, Salt s^ Sul- 
phury R'iJinSj Gum! J and Juices of a thoufand diflFcren 
kinds, which give them all the various Odours^ Sap9urs 
and pjwers to affcft us in an infinity of Ways — ^by whic 
fpme arc Food for Animals in general — fomc for th 
Human Species only — and moft of them Medicines for alC- 
Diforders and Complaints. — -^In fbort. Vegetables, an 
their Virgin MoulJ, conftitute an univerfal Covering t 
the rocky Globe, and bedeck it with all the variegal^ 
fUrffiere, \vc fee cver^' where around usk 

. Ef^phraf, Prr»y Cleonicus does the bap continue rifing ' 
in Vegetables all the Year long ? 

CUon. If the Plant be of that Sort called jftrutat^ or 
which die in the Courfe of the 7i<tr, a<5 moft Herbs 
and Flower Plants do, then the Sap is confidered as rifing 
in them only from the Time they begin to vegetate, or 
put up their iieads above Ground, to the Time of their 
Afivlt or nwture StaU^ and foo^ little time after, till the 
Flowers are blown, and the Fruit ripened ; when the 
P4ant decays and dies : and {hews the Circulation of the 
Sap at an End. — If the Plants be of the Biennial kiiid» or 
fi|ch as' continue alive Huo Tears \ then they vejgetate 
or rife to their full Growth the firft Year; and in the 
fscond, they bloom, and bring forth their Fruits and 
Seeds.; aad die away by Degrees. •^--«^But thofe Plants 
properly called. SaRUB5 and TxBSs. live i^^ii|y Years,. 

^. ' and 
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ttid the Vegitalli Oiconomy in them is very different from 
What we obfcrvc in Annual Plants. 

Euthrof. I obferve, CleonUui^ a real difFerence in the 
Strudkire of the Stalk of an Annual Plants and the Stem 

ttt Body of a Tree. One is generally a mere Cafe^ 

eitber hollow^ or filled with a Pith -^ — whereas that of a 
Shrub or Tree^ is woody and hard, and has little, and fomc 
DDPith at all. 

Cleon. The Stalks of Annual Plants confift of only one 
Cafe or Shell of Air and Sap Vcflcls, which is fumcien( 
for the Life of one Tear ; thefe Veffels are moft firmly con* 
DeAed and compafted together, and inclofed by t com- 
Incm Rind or Skin with a Tunicle over that, fo that the 
Whole together gives Firmnefs and Stability to the Plant, 
which can thereby (land its Ground againft all the vio- 
lence of Weather. 

Euphrof. Pray CUonicusj what is the Ufe $f the Pith ia 
Wants ? 

Cleon. Indeed, Sifter, you have aflced a Queftion that 
I csmnot anfwcr. — An Ufe there may be, but what I 
titvtt could find — for I have deprived Young Sheets of 
Elder of their large Piths, and they appeared to vegetate 
equally well without them. — This 1 know, that the Tex- 
ture of Pith is exceeding curious; and Tranjverfe Se^fiont 
of Pithy Annuals make fome of the moft delightful Ob-* 
jefts for the Microfcope, as you will foon be convinced 
df, by a feled Number placed in thef« Sliders ready for 
your V iew when at leifure* 

Euphrof Pray what Alicrofaplc Views do the Se£iions 
of the Roots of Plants afford ? 

Cleon^ Very few that arc fine — amongfl thefe the fincft 
of all that I have met with^ is the Seftion of the Root of 
Fern. — In this there is fecn the moft beautiful Difpofi* 
tion of Air and Sjip-Veflels the Eye can behoId.«— And 
fuch afingular Tinge of a nobler Yellow than Gold itfelf 
can boaft of. — Plenty of thefe alfo you will find in the 
Sliders adapted to your Opake Solar Microfcope. 

Euphrof Llhall attend to them, at my firft leifure very 
minutely. — You was faying, CUonicus^ that the Vege- 
tation of Trees differs from that of Annual Plants vcTf 
confiderably ; pleafe to inform me in what Refpe^. 

P 2 Cleoft. 
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CliOfim I will, my Euphrofym ; Firft^ in regard to the 
Stem or Trww^f.— Secondly, in refpcft to the Covering or 
Bark^'Znd Thirdly, in rcfpcdl to the Period of Time it 
continues, which is a Number of Years, more or left.— 
As to the Stem^ it vegetates in two Refpeds, growine to 
a certain Hdght and B'lgntfs the iirft Year, and divides 
on the Top into Twigs, and Leaves. — The fecond Year 
it vegetates in Height and Bulk again, with more fmall 
Limbs and Leaves than before.^— And after this Manner, 
the Tree annually becomes large in Bulk, and tall as the 
Cedar in Libanon^— But the Limit or Period of en- 
creating in Height is much lefs than that of encreafine in 
Bulk, which latter is fcarcely ki-own to Mortals.— -rof 
it continues Years if not Ages, after the inner Part of 
the Tree is wafted and rotted away, as we often fee in 
the old enormous Shells of Oak, Elm, Chefnut, and other 
Trees. 

Euphrof. Pray, Cleonicusy to what Degree of Magnitude 
have Trees been known to arrive ? 

Cleon, To a Degree almoft incredible, my Euphrofyne ; 
upon the Side of Mount Etna^ there remains the lower 
Part of the Trunk of a Chefnut Tree, which meafures 
two hundred Feet in Circumference, and of Courfe is 
upwards ot fixty Feet in Diameter; it is undoubtedly the 
largeft in the knov/n World, and no Man living remem- 
bers it much ctherwifc than at prefcnt it appears. — This 
hollow Shell of a Tree is looked upon almoft as great a 
Curiofity as the Vokano itfelf 

Eupbrof, An amazing Bulk, indeed ! — Your fecond 
Obfervation was in regard to the Bark of Trees, pray 
what is particular in the Vegetation of that Part? 

Cteon. Something very extraordinary indeed ; my £«- 
phrofyne will wonder, perhaps, to hear it faid, that the 
Bark cfa Trce^ in its fuft year's Growth, contains in Mi- 
mature the whole future Bulk of the Trunk or Body of the 
Tree. — Yet this is not more flrange, nor lefs true, 
than that the whoU Tree itfelf was once contained in a 
fmall Seed. 

Euphrof. This latter Myftcry you elucidated by Ex- 
periment; and can you bring theothcr to the famc'Teft, 
Clecnicus ? 

Cleon. 
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Cleon. I doubt not but I can, to your Satis Fdftion my 
Eapbrofytie. — You will know then, that the Baric of every 
Trceconftftsof two Parts, the Internal znd the External.''^ 
This you evidendy fee in cutting tranfverfely this thick 
Piece of the Bark of Dutch Elm. 

Eupbrof, I do ; I obferve the Internal Part has a very 
different Appearance from the External, which feems to 
have nothing at all regular in its Texture, while the In- 
Cernal Part is exquifitely fo. 

CUon. This Interior Part is the very EJfena of the 
Tree, and contains the Rudiments of all its future Sub« 
ftance, as I (hall now demonttrate by Experiments.—— 
Another Slip of the fame Bark of Elm^ has been prepared 
by Maceration, and by that Means it becomes leparab!e 
into a Number of very thin Lamina^ like Pieces of Rib* 
bon or Tape of the fame width— this I have brought 
with me for your Ocular Convi3ion, my Eupbrofynty that 
the inner Part of the Bark, coniifts of an indefinite Num« 
ber of fine thin concentric Cylindric Shells or Cafes of a lig- 
nous or woody Subiiance , and which are eanly feparablc 
by Art, and much more ib by Nature. 

Eupbrof. I fee by the prepared Specimen all that Ck' 

dmcus intends. 1 tell eighteen or twenty of thefe 

Lamina as you call them, in this Piece of Bark, and there 
fcem to be more yet not feparated —But pray what do 
you infer from hence, Cleonicus ? 

Clion. I infer this — That every Year of the Tree's 
GoDWth, the inmoft of thefe thin Shells is feparated, by 
a refluent Sap, from the reft ; and by flow Degrees ve- 
getates into a Cylindric Cafe of Wood, which at laft ad- 
heres very ftrongly to the Body of the Tree, and tlius cn- 
creafes its Bulk for that Year. 

Ei^phrof This feems a very plaufible Inference ; 
but is this alfo capable of Proof by a dire6l Expeii- 
ment ? 

Cleon. Nothing eafier, Euphrofyne, It is only to be 

pnderftood, that the Sap riles all the Year long through 
the Body of the Tree, and returns at one Seafon very 
^opioufly between the Body and the Bark, which is the 
Beginning of Spring. — To fhew this refluent Sap to the 
£ye« I I)ia}l go with vou into the Garden* and cut out a 
^ * P 3 broad 



ao8 THE YOUNG GENTLEMAN^ 

broad Slip of Bark from a Fir Tree, 1 no fooaer do 

this, than you fee the returning Sap defcend in Dr^psfrom 
ihi upper Part of the Indfion^ but none appears on thp 
lower Part, 

Ehphrof, An Experiment this beyond the Power of 
Contradiction. — I fee the Drops diail, what can I fee 
xnore ? — I fee none rife from below. Well, now pro- 
ceed to your next pbfervation, Cleonictes. 

Cleon. This refluent Sap produces a continual Vege- 
tation of the interior Cafe of the Bark, ar.d eradually con- 
verts it into a Subftapce of Wood, which then appears of 
the fame Nature and texture with the other Wooa of the 
Tree ; and this being the Cafe Year after Year, you ea* 
lily underfland the Tree muft become annually larger 
and tdller by the continval AcceiEon of thefe Shells oi 
Cylinders of Wood — But as this is a Capital Article in 
Vegetation, I (hill give you an Experimental Proof thereof 

likewifr. ^You fee here a Piece of a Bough cut off from 

a Poplar Tree — while the Bough was whole, a Part of the 
Bark uas taken off quite round the Bou^ h, about a quar* 
tcr of an Ir ch wide — the Wocd was left quite bare, and 
foon became dry on the outfidc — After a few Days^ the 
the Sap returniig fr' m the extreme Parts of the Bougb, 
ft'.; upon rhc incifion and fwclled it out ail around, while 
th other Part of the Incifion next the Body of the Tree, 
appeared to have no Sap at all to afFe<5t It. — In about ten or 
twelve Payi=, the Parts of the Incifion^ above and below 

ned in a Sort of caih^us Protuberance all round, as you 

ere obferveit The Bough remained thus upon the 

Tree ti 1 the beginning of Winter, — when I cut it off, 
and fplittingit through the Middle, every thing I expe£lcd 
from this txperiment was obvious to my View immedi- 
diat^'y and fb it muft be to yours, my Euphrofyne. 

Euphroj. But you kr.ow better what you fee than I do 
Cleotiicu:. — I fee the two Surfaces of the Piece of Wood 
thus fplir> but what im 1 to lea.n in particular from 

them \ 

L eon. All that 1 Dcftgn at prefcnt to charge your Mind 
with, in regard to the Vegetation of Shrubs and Trees in 
general, and that i?, that the Body cf the Tree grows bigger 
every Tear^ by the Accejfton of an hallow Cylinder of tVood^ 

(Urivii 
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^erividfrom the internal Part of the Ba^k : And this in 
the Experiment is what you cannot help feeing : — For, 
iirft, there is the Wood of the Bough, in the Miodlie 
Part, without any /^rr^^y^ £/■ /Vf Bulk^ and locks as if it 
were dry, the Bark does not touch it — again, in the fecond 
Place, there is a cyKndric Shell cf IVood^ which appears on 
the Infide of the Bark, near ^\ of an Inch thick ; — — 
thirdly, this Shell is evidently Wcxxl, and alone by it- 
felf in the Bark, in that Part where it does not touch the 
Bough ; — fourthly, in all other Parts, this Shell joins to 
the Wood of the foregoing Year ; both above and below 
the Incifion ; and thus makes the Wood of the Bough 
cf the prclcnt Year, at leaft J of an Inch bigger than 
the Wood of the Year before, as you fee by comparing 
«ach-^and what would you fee, or wifh to know mere, 
my Euphrojyne ? 

EttporoJ. I do not know that this great Principle can 
f>offibly be made plainer — I fee with thegreatcft Satisfac- 
tion, every particular you mentioned, really exifting in 
the Bou^h, and therefore in Nature itfelf.— J fee, and 
am ftriftly convinced the general! ht or y of Vegetatioms you 
have here laid it down, is in every refpeft juft and true. 

Cleon. Thefe two Pieces of Wood tally exaSly, as 
they have been only fplit afunder, they are kept together 
hy a Silver Ferrel, and put into this Shagreen Cafe, as a 
great and uncommon Curiofity for your Mufcum, to be 
infpeded upon Occafion, by any one curious in thclc 
Things, who may at any Time happen to he a Party in tbc 
philofophical Converfaiion of your Tea-table. 



DIALOGUE III. 

Of the Bark and VfooD of Timber Trees ; and 
the Parts and Contexture of each ; the 
. Growth, Size and Age of Trees. Microfcopic 
Views ^f their Air and Sap Vessels, 

Cleonicui. ^ 

IObferved to my Euphrofjne^ at our laft Interview, 
that the Bark of Trees confiftcd of two Parts, the 
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internal and the external, the former we have silrejuly coav 
iidered in a general Way ; and now I (hall obferve to you 
two or three particularities of the latter or external Bark, 
p— This js called the Cortex^ or common Covering of the 
Tree, which is ufually, in larijc Trees, very thick 
and hard, and feems defigned as a Defence of the intern^ 
eflential Pat t, from the injuries of Weaibitj &c. 

Euphrof. Pray, CUonicufy of what Sort of Subftance 
does this putward Bark confift ? 

Clion. 'Tis hard to fay what the Subflance of any 
thing is, my Euphrofyne. — In Tome particular Bgiict, the 
Texture may be difcovered, but in none fo direSly and 
eminently as in that of the Cork-Tree, fo called, be- 
caufe it is this outward cortical Bark, that is the real 
Cork we ufe in flopping our Bottles, and in all other 
Branches of that cxtenfivc Manufactory* 

Euphrof, Say you (o^ Cieonicus; well, I was fo wife 
fhat I never knew what Cork was before — 1 almoft wiihto 
ifce luch an Qddity as the Cori-Trce. 

Cleov. That you may do at any Time in Chelfia-GaT" 
denSy but what will be more to your Purpofe, will be to 
examine the Wood as well as the Bark of t|ie Tre^, 
^hich you may do very well in this Piece of a Limb of 
that Tree I have with me for that Purpofe. 

Euphrof. This Piece prefents to my View all I can 
wifli to fee — the Difference between the two Parts of the 
Bark, is here evident enough — the outer Part looks like 
what it is^ Cork fure enough — but the Wood of the 
Limb feems to be very compad, and hard. 

Cleon. And fo it is in reality, my Euphrofynty {q hard 
that it is difficult to cut any thin Slices from it for micro* 
fcopic Views — it is reckoned a Species of Oak. — There 
is great plrnty of it in Spairi^ &c. and the Treei 
extremely largQ. 

Euphrof. 1 need not trouble you any further on this 
Head, becaufc my Microfcope has many a Time informed 
me of thevclTcular Subftance and Textuie of Cork, cut 
fiiher Way. 

Ctton. I (hall finifh with only one Obfervation more, 
and that is^ by cutting it into very thin Slices, it appears 
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tp be exceedingly eU^ncaly ^ Property not takep Notice 
of by ourc mmon Hijionam of Nature^ that I know of. 

EpbroL Well worth Notice, indeed I as that ejttraor- 
^inary rower is, whcreyerTit appears.-^But prav, QUmUuSj 
i>ow we are on the SubjcA of Barks, what Part of the 
Pant is that we call Flaxatnd Hetnpf 

CkQa* Thefe important Subjedls are nothing more than 
the Rind of Plants of the fame Names, properly m^nu- 
featured by Art. — The Rtndsj or vegetable Coverings of 
jf^ual Plants are found to confift chiefly of Isng^ fiendir 
FilamintSy difcernable by the Microfcope, coi)itru6ie4 
an4 fupported by other Kinds of Subftance, called Pa- 
rencbyma — but the faid Rinds being taken off, well 
dried, and beaten with a Bitde, b.^comes thereby divefted 
of all the Skin and parenchyipous Parr, and appear in 
proper Form — thele feem to he/oUd flkmfntSy and there- 
fore exceeding flrong, and fitted for aU the Putpofes we 
?pply them to, in the Linen and Rcpe ManufaStorut'-^icaA 
as by this Means we are furni(hed with tl)e moft delicate 
Part of our Cloathing, our Bed and Table Linen; fo 
Ijigft Nations in hotter Climates get the fame Conveniencs 
from the internal Barjc of Trees, which Nature feems to 
bavefupplicd thi m with tothat£nd--what d > you think of 
theie feveral Pieces of different Siuff, which 1 now fpread 
out before you, xt\\ Eupbrcjyne? 

Euphrof, Why really, if I had feen them accidentally, I 
(hould have takin ihem for fo many Pieces of common 
lAticn or Woollen Cloth — but by what you have been 
faving, I (hould guefs they are fome Kind of CUth of 
Nature's own manufadturing.-^^ 

QUcn, You are very right, my Eupbfo/yne; they arc 
fuch Sort of Cloth, as is woven in Nature*sown Loom — 
not a tuarp and woof Textw /, but Layers over Layers^ 
Planes upon Planes, of a filamentary Subflance^ capable 
pf being unravelled, and expanded to an amazing Degree 
—fee here a Piece in particular, my Euphrofym^ large 
^ough (o m^ike you a Handkerchief to wear about your 
Neck and Shoi|lders ; as thin, fin^y light and cool as any 
Gauze vou have. 

ffupirof. I never faw any thing like this before !— every 

^ing YOU iay of it^ is ciue— ^I thi^k our iineil Linen of a far 

• inferior 
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anferior Nature. — And is this the inner Bark of i 
Tree, Cleenicus? 

CUon. Indeed it is ; and to convince you of it, I here 
put into your Hand, a Stick of the Wood itfelf, with 
the Bark upon it, brought from Otahette by Captain Cook, 
with many other Curlofities of the Kind. 

Euphrof, This is a curious Affair, indeed, Clt9m€MS\ 
J fee the Bark contains that very fine Linen in a clofe 
cotnpa£^d State — and this 1 fuppofe to be the Cafe of all 
the other large Pieces which you are fo obliging as to 
give me. 

Cleon. It is fo ; for they are fe^'erally the interior Bark 
of very large Trees, with which their Forefts abound — 
From a Tree two or three Feet in Diameter, they take 
fuch Quantities of this Sort of Linen, as ferves them for 
MaXtTtJJei to lie on 5 for Sheeting or Bia.kefs to cover 

them ; and a finer Sort yet for Garments and what it 

very obfervable, they are by this Means furnifhcd with 
very good Puper to tjuriie upon^ if they did hut know how, 
as you fee by thi*? Specimen here, in a fair Hand. 

Euphrcf. 1 (hall very carefully examine them all at my 
leifure, 0comcuij as they will afford me the highcft Amufe- 
ment. 

Cleon. I fhall now place this internal Bark of Trees in 
another point of View — that in which it appears after 
Nature has elaborated it to the laft Degree, and brought it 
in the courfe of Years, to a perfeft Siate of Wood in 
the Trunks of Trees — and in Order that you might 
have the moft connpleatldeaof the Manner in which they 
appear in this lignous State, I have procured a Piece to 
be cut tranfverfly out of the Body of a tall Fir, and well 
planed on each Side, fo that the Ringlets^ or Sedtions of 
the fevcral cyjindric Shells, may very diftinftly appear — 
fee, there it is, my Euphrofyne. 

Euphrof, Oh, perfeftly diftinA, indeed ; — this Sedion 
of the Fir, is an Index of it's A^c, for I number forty* 
three Rings of Wood from the Pith in the Centre to the 
Bark on the outfide, and therefore am convinced it is 
forty-three Years old. 

CUon. You muft be right, my E^phrofyne-^Tini if it had 
flood ten Years longer, there would have been fifty-three 

Rif%s 
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Rings oflFood', and fo on, for the whole Age or Life of 
the Tree: — I have chofen the Fir for this Experiment, 
becaufe the Yellow Turpentine filling: the Veflels at each 
conjun&ure of the Rings, render them much more con* 
fpicuovis to the Eye : — Here is another Piece of the fame 
Fir fplit down through the Middle, which gives you a 
View of them length- ways. 

Euphrof. You take great Pains, CleonicvSj to give me 
the complcatcft Information of every Thing. Pray let 
me afk you one Queftion ; is it poflible by Art to feparate 
thofe Shells of Wood oue from another, fo as to take them 
off, one after another ? 

Clion. I do not know that this is poffible by Jrt^ but I 
know, it is by Nature^ to whom, indeed nothing is im- 
poffible } — it proves lucky for my Euphrc/ym^ that 1 once 
accidentally found a decayed Stump of Elder, fo tho- 
roughly macerated, foaked, and loofened in its Tex- 
ture, that 1 f )und feveral of thofe lignous Shells of that 

bard Wood already feparated to my Hand 1 took them 

off very carefully, and placing them properly together, 
you fee they compofe Part of the Body of that Stem, of 
£lder to which they belonged when alive, 

Euphrof 1 do indeed, fee the very Body of the Stem 
refolved into its conftituent Shells, a Sight I (hould never 
have expe&ed.-^ — 

CUon, I have told my Euphrofjm more than once, that 
thefe lignous Shells arc only an infinite Number of Sap 
and Air Veflels bound firmly together through their whole 
Length. — What now remains, is to (hew that this alfo 
is faft, by the plaineft Experiments ; — for this Purpofe, 
nothing anfwers (b well as that Sort of Rotten Wood we 
find in a decayed Elm^ when it has been thoroughly ma- 
cerated by S>Ain and Weather 1 have procured fome 

prime Pieces, to give you the bed Views of thefe eflen- 
tial Matters \ — I firft break one Pjece fliort afunder, and 
now apply your Glafs to view the Orifices of the Veflels, 
in their native Jppfararrcf^ my Euphrofym. 

Euphref. I do, with wonderful Pleafure view them all ; 
nothing can appear more natural and diftin£i ; far beyond 
vrhat the niceft Cuttings mA a Knife can produce. 

Clion. We will now take them in another View» my 

Mufbrofjmi 
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Bupbrofyms and th^it is, as they lie Length-ways intbiWm^f 
T-for this Purpofe I break the Piece of rotten £lm afund ei> " 
Length-ways, and you immediately fee the moft naturaK- 
Appearance oF the Veffeh^ as they exift in the Shdl, 
of the Ligaments or Bandages, by whicli they are al 
bound and kept together, lying crofs^ways over tfaem. 

Euphrof. I fee by the Eye alone what you defcribe, 
O/emicus; but when I apply the Ma<^ni^yer, dear me, 
how perfcSly I fee the long cylindric Vefieis, and thi 
Ligaments lying over rhem at right Angles ! 

C/f*«, There is only one more View in which I can pi; 
thefeVefitN's, and that is the moft perfeft, and thelaft of all 
— Thefe VdRls in this rotten Wood are individuallyfepa- 
rable from each, fo that you may view a Syftcm of them 
flngly, with their tranfvcrfe Ligaments, all as a trmsffO' 
Tint OhjeR in the MicroCcope, or an Opake $ne^ as le* 

quired A have fliftered ofF (bveral, and placed them ii| 

Sliders for your View. 

Euphrof, This is the whole Affair truly— I fee the Vef- 
fels now all tranfparent, like (b many Glafs €apUlaires 
—can fee plainly enough, that they are long, ilender 

Pipes 1 can even fee that each fingle Tube or Pipe 

confifts of long Fibres alio, though fo very fmall as to be 
but juft pcrceptib!?. 

Cleor. Ard I believe now, my Eupbrofine^ you have 
fren all ihat I can fliew you, except one particular oiily.— . 
It has been generally affened by Botanic Writers, that 
the Air Veflels in Plants are made up of fpiral Filamentf^ 
the contrary of which you have juft now feen,—rr— There 
are indeed in manv Plants, thefe vegetable Spirals to 
be feen, but then they arc coiled round the Veflels in 
thofe Plants, and do not conftitute Veflels of themfeves; 
—this I (hall (hew you in a f^ine Leaf: — You fee I break 
the Stalk of the L af, and lay the two Pieces with the 
fra£tured Part, under the compound Microfcopc, where 
you will fee feveral of th.le Spirals if you look, my £ih 
phrofyne, 

Euphrof. I do, and fee them very plainly — thcv are like 
a Bptth'/creW'^thefe are fome drawn out almoft ftrait— -r 
fome quite coiled up, as it were in Form of a fpiral 
Tube.-^— 
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or Anatomy of them, by a proper Maeeration ifl (cS 
Water*— -—For when we have ff en the feveral Paitt df 
which the Leaves confift, we £ha)l be better mMied t0 
judge or their Ufcs, 

£upbr$f. And pray, what is the Proceis of 
ing thefe Leaves, Cleonicus f Is it fuch as 1 
ftuid? 

dim. Yes, and praftife it too, for your ArtwAttdHty 
every Year of your Life. ■ •- 

Eupbref. I am glad to hear you fay that, C/MAUff.i 
ihould be glad to have a little of the PraSiicaly iigWJIk -^ 
with the ffeculative Part of Phllofophy, whenever ©j^^^ 
portunity offers. • 

Cleon, The Procefs I ufc, is as follows : — At tht ^^^. 

? inning of j^A'^^/?, when Leaves have obtained Aeitn^^^ 
yTOWth and mature State, I gather them for this PttWUT*^^ 
**-thofe of the Poplar Tree^ and particularly of thit 5Jfe— -^ 
cics called the JJpm Treis^ I fend by Experic^nce ah0 ^ 
for Difiedion the bed of all others ; — about teri er 
ef thefe I put into a Pan of Rain Water ^ about m 
deep, and let them ftand in a Place where the Sy^tf 
fiiine upon them every Day, as many Hours as poflible«*b^^^ 
this Infolation^ the Leaves will foon become foft afid'dS- 
cerated to a fufEcicnt Degree, that is, in about twelve 
fourteen Dzys — then I put each I^eaf in another Panol 
Water, a little warmed, and patting then[i gently betwfK^ 
the Thumb and Fingers, the Skin of the Leaf will M cst&K 
Side become loofcned, and may be eafily taken off injbtfgcr 
Pieces, which I take up u[)on Slips of Glafs^.vid.iaj' 
them bv till they are dry, for microfcopic Ftews.'^AtUm^ 
Green Subftance of the Leaf, flows out, and diflftiifsit 
through the whole Body of the Water, but at length fyb- 
fides, and fettles in Form of a Green Powder ; tfnd ii 
that called the paremhymous Sub/iance of the Leaf ;-^UfiIy« 
thelignousSubllanceof theLeat' isthen left bare andnadtedy 
confilting of the Spine along the Middle ; with numerous 
latiral Branch/s 'f which arc again fubdividcd into a'dfllM^ 
tude of Ramifications, Fibres, &c. indefinitely-i^— QUf 
IfoeJy Skiiiton of the Leaf I take out of the Water QpStt 
a Pitrce of Writing Paper put under it \ and fo laj ii\ff 
till it is dry. 
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JEtiphrof. Well, in all this Analyfis of the Leaf, I fte 
'H^tUne but what I can verv well perform myfelf, Qnmaif^ 
■nd wiU attempt it the firft Opportunity. 

CSbnr, Why Ihould you not, my Euphrcjyne ? I do af* 
fiirc you that one of the fincft Skeletons of Leaves that I 
*^^^1 by and byfliew you, was made and given me bv one 6f 
y^^ur fair S^ — but as the Leaf appears to be a Suojed of 
^*^^ htgheft Confequence in Vegetation, and a perfeAIy 
^^^'^Uiized Body, it will be proper to examine and take a 
•*^oft perfect View of its feveral Parts by the Microfcoptf^ 
^^^ moft compleat Expcjitor of Nature — and I place un- 
^^* you Eye a Piece of the Skin of a Poplar Leaf, lode well 



^ Eupbrtf. I fee it perfeftly well a fine tranfparent 

^4embrane it is — I obferve in it aU the Lineaments and 
^reuts of the feveral Ribs and Ramifications of the Skcletoit, 
So nicely imprefled, as to (hew the very iingle Fibres-^ut 
^hat ftrikes my Eye mod of all, is the curious Appearance 
of the dimpled Surface of the Infide of the Skin — it looks 
like fine Lattice- Work — an infinity of irregular tranfpa- 
rent Cells — in thefe, I fuppofe the Green Particlet of the 
Leaf arc depofited, between the two Skins.—— 

CUon, That is the very Thing^I wi(hed you to obferve, 
my Eupbrefyne ; thefe Green Bodies you here fee, in 
another Specimen of the Skin^ do exactly and uniformly Mi 
theie Cells. 

Eupbrof. I fee they do — but how much larger the Cells 
appear Here than they did in the other Leaf, pray yAaX 
Leaf is this the Skin of, Cleonicus ? 

Clean. Of an Oak Leaf^ my Euphrcfyne^ I chofe that 
faryour View, as I know of no other Leaf fo fit for giving 
you a proper Idea of thofe important Particles^ by Meao^ 
of their large Cells which contain them, in refpeA of their 
Figure, Magnitude, and connedtion with the Extremities 
of the lignous Fibres. — —In the laft Place, I here lay be^ 
foffe you a great Varietv of Skeletons of Leaves, which 
at^imes I have anatomized, that you may fee the Con- 
ftruftion is mueh the fame in them all, only the Fibres 
and Ramifications-in fome are much finer than in others»^> 

Euphrof. A beautiful Variety, indeed I can tell 

iHk^l moit of then are by the FigQre^^tbis is an Afi^ 

Leaf^ 
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JT^ij/!— that is an £im 71^tf/^-^thaf, an Ivy Leaf^^zni C&aty 
of Jw^/^— bclidcs a Multitude of others.—^ — But I obfem 
fomething very remarkable in one or two of the HoHf 
Leaves, and that is, that they are J^lit into itin, and ip« 
pear Dcuhle, 

Cleoni This Phanomenon of a Dypltcaton or Mk 
Syflem ofVeffels in the Leaf, is the Foundation ofallcwr 
Reafoning upon the Nature and Ufeof this great Orpnuf 
Vigitation in Plants-^*— And by what you fee in thenoDjr 
Leaves it appears, that one Syftem of the'ie Veflfcis nnxy 
fine and full of Rrimifrcations, like t)ic SvHem cX Jlttme^ 
in Animal Bodies — while the other is only a thinncf and 
coarfer Syftem, in this Rcfpedt too, like the Feim in Ani-^ 
mals.— — In many Leaves this Difference of the Syftem s 
of Vegetable Artericb and Veins in the Leaves^ is not any 
thing like fo much*-*^ — Yoh fee here fcveral Elm-'Lcavc^ 
with every Fibre double throughout the whole,- but with 

little apparent DiflFercnce.-: And in fome c,f the mr* 

greettSy you obierve there is no DiftVrcnce at all. 

Etiphref. All this I k^ very ciiftinQiy in the fcvcral 
Sorts of Leaves before me. — And now pray what do yott 
conclude from all thtfe Ketnarks on the different Parts 
of Leaves ? 

Cleon, I am authorifed from thence to aflert, Thatik 
Leaves of Plants and Trees confiitutc the grand VeittMt 
Laboratory of Katurf^for the per for mm^ all her Opt^ 
rations and Procejfes in the whole Oe cone my cf Veg tsti^n,'-^ 
That when the Leaves begin to appear ^ a Circulation of tli 
Sap alfo through tkem, appears ai.ng with them^^-^—Tiat this 
Circulaticn cticreajes with the Leaves^ and cchtinues vigi" 
roujly while the Leaves are in Vignur, — But decline f^ emdat 
lajt ceajei^ when the Leaves fade and fall off. 

Euphrof, According to this Account of VV^etablc Cir-* 
dilation, 1 fuppofe 1 am to um^eiftand that the Sap ia 
brought from the Trunk, Limbs, Boughs, Branches, and 
Twigs of the Tree, into the Suhfiance of the Leaves b]^ 
Means of that Syftem oi Arterial kejfelsj weobfeive in d^ 
^)keleton of the Leaf. — Is not this the Cafe, CUonicus f. 

Cleon. Indeed it is, my Euphrefvne ; — then the Gram 
Particles of the Leaf being in th« Nature of Glands^ with 
recipient and excretory Du^ts, receive the Sap frooi the 

Arteries 
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Arteries which it prepares and elaborates for the Nourifli- 
ment of every Part now pullut«4ting and vegetating in 
Buiis^ Gems, BUjJoms^ Flowers j Fntit, and &rA.— After 
this Operation of thefe vegetable Glands, the Sap is re* 
ceived by the Extremities of the Syftcm of Veins, and car- 
ried from the Leaf to the I nfide Bark of the Body, Boughs, 
and every Part of the Tree or Plant that appears, or is to 

appear, during the Seafon of Circulation. The uielefs 

Part of the Sap is carried off by the excretory Du£h, and 
perfpires through imperceptible Pores in the Skin, 
This perfpirable Fluid may be colleAed into a Phial, by 
putting the Leaves of a fmall Twig into it, and properly 

covering it. It appears in Form of a pore^ clear limpid 

fFater. 

Euphrcf VVfll, fo much for the Circulation of the Sap, 
Cle§nicus. Pray inform me next how the Air-Veffcls 

ferform their Office in this great Elaboratory of the 
jeaves ? 
Geon» Before I can do this, I muft acquaint you with 
one thing, and that is, that the Principle and $oul of Ve- 
getation confiAs of an Inflammable Spirit in the Air, fuch 
as is well known to be produced by a Fermentation re« 
fulting from all decayed, rotten, and putrid Subftances of 

every kind, both Animal and Vegetable. That fuch 

Putrifa£liony and confequently. Inflammable Air, abounds 
more copioufly in the Summer time ; and very little in 
Ac Winter.-— — That this Inflammable Air is very per* 
nicious to Animals — And hqnce when the Air begins to 
be thus infeded, the Circulation begins alfo in Vegetables, 

9nd ^hc Green Leaves cover the Trees. ^Then it is, 

^t the Air VcfTels begin their Office likewife, by re- 
ceiving and circulating this impregnated Air — feparating 
and firaining it through the Glandulous Subftancc of the 
l^eaves — retaining the Inflammable Spirit for the Nutri- 
ment of the Plant.— — And then the remaining Air now 
rendered pure^ is difcharged by Pores on the under Side 
of the Leaves to mix with the common Jfmofpberical Air. 
— — Confequently this Air is by Means of this VegetabU 
laboratory rendered more pure and wholefome for Jnimal 
Jlefpirationj during all the hot Summer Seafon. 

£upbrej. pray by what Experiment is this falubrioui 
Vof^IlI. Ct Air 
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Air breathed iiom Trees and Plants made vifible to nt, 
CUomcus ? 

CUon* Among many other Ways, one is to put a Quan- 
tity of Leaves frelh gathered into a tall Glafs Jar; then 
filling the Jar with Water juft taken from the Pump, it 
is inverted into a Veilel of the fame Water, and phiced 

in the Sun for the whole Day. Then will theAiriift 

the Leaves ouzc out through the Pores, and rife up tc» 
fhc upper Part of the Jar, where it will appear above the 
Water, and in a few Houi^ time, in a large Quantity. — 
From one hundred Leaves of Nujlurtium more than halC 
a Pint of this departed Air was obtained in fix oreigbC 

Hours. It is faid, that from fonie Sort of Leaves am 

Subftances this Air may be obtained fo extremely purc*^ 
that an Animal will live four or five times as long in it as 
in Common Air. — And it is certain,' that a Candle burns 
in it with fo brilliant a Flanu that it dazzl'^.s the Eyes to 

look at it. With fome of thefe Experiment- I intend 

c're long, to entertain my Euplnofyne^ by an Inrtrument 
lately discovered, and fitted by very nice Mechanifm for 
all fuch Purpofes.— 



DIALOGUE V. 

pf the Flowers of Plants ; of tke Parts of ^ 
perfect Flower , Oftbg Empalement or Cv?\ 
Tbc Petals, or Leaves*, The Staoiina, ^ 
Chives; Tbeir Apices and the Farina, of 
Dust 5 The Style-, the Seed-Case, and tbc 
Seed ; The Fruit. 

Cleonicus* 

WE arc now, my Euphrofyne arrived to that Prcvincc 
of Nature which abounds in an infinite Variety 
of Flowery ScrneSy and fragrant Avenues^ fo delightful to 

the View, and fo grateful to all our Senfes. ^1 have 

always looked upon Flowers, as the. moil glorious and 

gtycft 
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;a)*eft EflFeft of Omnipotent Power in the Vegetable 
3rder of Beings — as the Pride and Beauty of the Cre- 
tion. 

Eupbrof, I think every one muft View them in the 

jight you do, Cleomcus. -Who can juftly paint the 

lower in its higheft Jbloom, either by ren or Pencil f 
^hocan Imitate the Colours of the Carnatio'i^ ^ultp^ 
ffncitla^ by Art f And though we attempt it, wc can 
nly (how how vaftly fuperior Nature is to Art, and how 
*r above Imitation. 

Cleon. Very true, my Euphrofyn ; but ftill the Painter 
tould be indulged, while his Perfc^rmances aie ccNiAdered 

*^y as Imitations. Since good Flower- Pieces, Land* 

*pes, &c, may be viewed as Nature at Second Hand^ — — 
ohts are ravifhed and fired with this Theme in all their 

'^ritings and Defcriptions, Garth has given us a 

dutiful Pi<^ure of the Spring:, teeming with riftng FIovhts'^ 
the following Lines. 

WithiH the Chambers of the Globe they fpy 
Itht Beds where Jleeping [Vegetables lie ; 
7/// the glad Summons of a genial Ray 
Unbinds the Glebe ^ and calls them out to Day. 
Heme PsLtic'ics trick thcmfelvcs in various Hu$y 
And hence Jonquils derive thur fragrant Dew .' 
Hence the Carnation and the hajhful Rofe, 
Itbev Virgin Blvjhes to the Morn dijcUfe : 
Hence the chafie Lily rifcs to the Ughty 
Uuvails herjnowy Breoft^ and charms the Sight ^ 
Hence Jrbors are with twining Greens array* d^ 
T* oblige complainwg Lovers with their Skade^ 

Eupbrof Thefe are Sentimental Touches, indeed ; te 
hich I think may be ^dded^ the following Moial Re* 
dions of Prior, viz. 

Along the funny Baniy or Wafry Miady 

^en thoufand Stalks their various Blojhns fpnad : 

Peaceful and lowly in their native Soilj 

Tbiy neither know tofpin, nor can to toil^ 
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Tet with confifi^d Magnificence deride 
Our vile Attire^ and impotence of Pride ^ 
Tie C^wjlp fmile^j in brighter Yellow blows 
Than that v^hich en the Bndegroom*s Fefiment Jkwi, 
Tale hut the humhleft Lily of the Fields 
And^ if our Pride will to our Reafon yieldy 
It muft by fur e Comparifon he fhcwr,^ 
That on the Rfgal Seat^ great Davids s Son^ 
Array d in all his Rcbrs and Types of Power ^ 
Shines with Icfs Glory than tkatfingle Flower, 

m 

—But, pray CUontcus^ what are the feveral Parts th»* 
conftitute a C:mplat or PerfSf Flower ? For I fee f«J 
great a Variety in the make and Compofition nf Flower*" -m 
tnat I know not how to judge of their refpeftive Degree ^ 
of Pcr/eftion. 

Cleon. A Ccmphat Flower always confifts of the fol— ' 

lowing Parts (i.) The Empa!ement or Cup. — (2^ 

The Blofl'om with one or moie P^^<7/j or £^^?zw.— (3. ) 
The Threads or Chives,— {^,) The Apices or Tips whicb 
grow on the Tops of the Chives.— (5.) The bced-BuJ 
with the Style above, and fometimcs a Shaft or PidicU 

below. 1(1 many F owers, one or more of thefc Parts 

arc wanting ; but the Chives, or Seed-Bud^ or both, are 
found in all, as they are the ejfential Parts of the Plan:, 
and its Flower. 

Euphrof. I prcfume, from what you fay, fhat the EmpaU* 
tnent of Flowers confifts in thofc Outfide Green Leaves which 
cnclofc the Flower in the Bud, as in the RofeBuds^ &c. 

Cleon, That is the moft confpicuous Empalement you 
could have mentioned.— — In many Flowers, it confifts 
ot only one Funnel-like Cup, as in Polyanthufes^ Anri^ulas^ 

8cc. In Corn an J Grafs, it is called the Ht/fk In 

the Willow, Filbert, &c. it makes the Catkins. In 

all Cafes, the Ufe of it is to defend and Support the young 

tender Flower while in its Blooming State, But in 

Flowers that are very robuft, you fee no Empalement ac 
all, as in the Tulip^ Crown Jmperialy Lilxy &c, 

Euphrrf The Petals or Leaves of the Flower, I 
fpppofe C:eontcMS^ ferve for circulating and meliorating the 
3ap for the Ufe of the feveral Parts of the Flowiry FruiU 

an4 
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^d Siidy and to qualify the Air alfo for that and fuch 
like Purpofes. 

Clion. Your Suppofttion feemsveryjuft, my Eupbrofynt. 

But the Adtion of the Leaves upon the Air in Flowers, 

^m quite different from that of the Common Leaves of 

Ac Tree, which perfpire a fine Salubrious Air^ but the 

Leaves of Flowers^ on the contrary, breath a very unhealthy 

*nd infe£led Air, pernicious to Animal Refpiration, as 

nas been found by numberlefs Experiments tried with 

^^•^ Such is theftrange and Angular Nature of Flowers, 

^at ^hile they ravifh our Sight with all the inexpreiTible 

^^auties of Colouring, and Fiagrancc of Smells, they 

^^ntaminate the Air we are breathing at the fame time 

through bur Noftrils. Remember this, my Euphrofyne^ 

^Hen you fing to your Lyrlchord^ 

IFhat Beauties does Flora difcUfe ! 

How Sweet are her Smiles upon Tweed! t^c. 

Euphrof. Upon my Word, Cleonicus^ you are enough to 

put one out of Conceit of a Flower Garden. 1 ufed to 

think it 2:Paradife^ — but now if I fmell to a Nofegay^ 'tis 
at the haxzard of my Life, I find ! 

CUon, The Air which Flowers difFufc through the 
Garden is bad enough, 'tis true, but don't let us make the 
worft of it, my Euphrofyne ; confider, it is immediately 
mixed with the Atmofpheric Air all around, and there- 
fore cannot in fuch fmall Quantities, and in fuch open 
Space, affcft any Perfon fenfibly to his Prejudice. 

Eupbrof. Inaeed, Cleonicus^ I am not fo timid, but that 
I fball wear the Rofe^ and the Poffton Flraier to decorate 
my Bofom — but pray to what Ufes do thofe Chives ferve, 
^hich 1 fee in the interior Part of the Flower ? 

C/eon, They are an. ejfential Part^ becaufe the Tips 
which grow on the Tops of ihoie flender Threads, are 
Veffels, which contain the Farina^ or prolific Dufl of the 
Plant — this is the immediate Organ of Fertilization in the 
Seeds of Plants — where this Uuik is waiuing toiiertiiize 
the Seed, fuch feed will never produce a PUnt. 

Euphrof. Since this Duft is of fuch Imnprtonce^ I 

0.3 iUttld 
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(hould be glad to have a more particular Vi?w of it 
through the Microfcope, if you pleafe, Cleonicus. 

Clion. That you (hall, my Eupbrofpit \ I have put one 
ol tbofe Tips juft taken from a Sunflower^ under your 
View, ^ook at it. — — 

Euphref I fee a great Number of fmall Yellow Balls 
m each Side of the Tip, which is open on both Sides— 
I fee alfo the Surface cf the Tip almoft covered with 
them — thofe upon the Concave are extremely pretty, be- 
mgjpuulaud all around — they are perfedly ghbular^ an< 
of a fine Telhw Pranfparancy.^^r^y^ Cleonicus^ what may 
thefe Balls be compofed of i 

Cleon. They contain a maft fubtile, pellucid, oleagc- 
nous Fluich^ or Spirit ; as cafily appears by bruifing fomc 

of them on the Glafs — as you now may fee. 

Eupbrof. I do fee feme whole, and fome bruifed or 
broken — from the broken ones, I fee a Fluid has iffucd, 
and bcfmeared the Glafs — I fee it is alfo of an $ily Naturty 
as it lies in Streaks^ and flicks in Patches to the Glafs—— 
I am fatisfied it is a Fluid they contain. 

Clcon. As I know you are very curious, I (hall fcc^r 

you thefe Bails in another Light 1 place a Drop of 

Water in the Middle of the Concave,, and (baking a little 
of the Duft over it, fome will fall into, and fomcoutof 
the Water ; and then you will obferve what Phaenomcna 

will thence arile— but your Eye muft be fixed upon the 

Drop, when I throw on the Farina, — 

Euphrof. I have now the Drop of Water in View— 
you may put on the Dull, Cleonicus. — Oh, I fee it won- 
derfully plain that which falls in the Water is greatly 

fwoln — I fee feveral of the Balls in the Water burft 
very quickly, in every Part of the Drop — each Ball I fee 
difcharge an infinite Quantity of fomething, but I do 
not know what — they are not Particles of fine Duft, 
bccaufe they are pellucid, and of a round Figure — whit 
xnuft I Cill it, C eonicus? 

CI -fi. It is the oily Spirit in the Balls burfJing out in 
Myriads of little G'obults^ which will not mix with the 
Water. — This is the true Spirit of the Plant that fertihfes 
the SeM— butlet us next fee the various Methods which 
Nature takes for that Purpofe— flic moft generally places 

tbA 
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the Cbives and 5W Bud both in one Flower, which there- 
fore is always fertile — but fometimes (he places the Chives 
in one Flower, and the Seed-Bud in another, upon the 
^^cnc Stallc or Bind, as in the Cucumber^ &c. — fometimes 
^n the Fl wers on one Stalk have Chives, and all the 
flowers of another have the Seed-Buds, as is the Cafe of 

^/»^, and many others. — Laftly, the Chives fometimes 

e in all the Bloffoms of one Tree, and the Seed-Buds 
^n thofe of another Tree of the fame Kind, as in the 
-^^ilm-Tree. — thus by fome Me his or other, the Furina of 
^he Chives is carried from Flower to Flower, from Plant 
^o Plant, and from Tree to Tree, to fecundate or fertilifc 
^he Seed. 

Euphof. But pray, Cleonicus^ is it not this Yellow 
iDuft of the Ch:vcs, th^t I fee the Bees extraft from 
I^lowers, and load their Thighs with to carry Home to 
ttcir Hives ? 

Cleon. It is, my Euphrrjfyne\ and this they Work into 
a Pafte by Means of the Oil it contains, and therewith 
build their Combs to contain the Honey they get out of 

the Hofiey-Cups of the fame Flowers thefe Combs of 

the Bees are manufactured into IVax and CanJleSy by the 
WaX'Chandleri^ to the prodigious Advanta-cof all Man- 
kind, as they hum h thit OH or Spirit, 

Euphrof. As to the Seed-Bud, or Seed-Vessel, and 
the Style above it, I obfervc they make no Figure 'till 

after the Bloom of the Plant is pretty well over and 

then alfo the Fruit begins to appear but pray, CleO'* 

nicusj what am 1 to undcrftand properly by the Word 
Fruit? 

C/ecrr. The Fruit of a Tree is that large beautiful 
Body that fucceeds the Flower, and confifls of a delicious 
ambrofial Pulp or Parenchyma., replete with nc£tarious 
Juices, which, when ripe, is fo delightful to the Tajie^ 

to the Smell and to the Sight thcfe Juices are brought 

into the Fru t, and there fufiaincd, by infinite Numbers 
of a Sort of l)mphutic l^ijph^ which make the Bulk of 
the Fruit, and the whole is covered with a delicate Skin, 
often variegated and adorned with beautiful Blooms, Co- 
lours and Tinges of various Dyes.-— — The Pulp is the 
bigheft Luxury Natu'e affords to Mortals — and the ex- 

Q, 4 prefllpd 
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prefled Juices make the richeft Wikes and Liquors fof 
for Drinking that can be defired.*— The finer Sort of Fruit, 
WC call Apricots^ tte^iarimsy Peaches^ Plumbs^ &c. have 
a central Stone including the Seed. — -—Other Species of 
Fruity as JffJes^ Pears^ &c. contain the Seed in fofter 

Cafes or Pips while others, as Grapis^ Cm rants znd 

Berries of all Kinds, contain their Seeds in fmall hard 

Gra'ns and, fometimes the very Seed itfelf isefteemed 

Fruit, as FUbirts^ fTalnuts^ Che/nuts^ &c. 

Eupbrof. The .^eed-Bud or Sked-Case was thclaft 
Part of the Flower you mentioned, CUonicus \ pray what 
Particularities have you to rehearfe of that ? 

CUon. Some that are very confiderable, my Euphrejjnt 
—You know the common Forms of Seed-Cafes in 7i//)/, 
LilieSf &c. when they ftand to ripen — you alio full well 
knowthofe of all Sorts of Pulse, which are called their 
Po^Sy Shells y cr Shuchy as in Beans j Penfe^ Kidmy-Beans^ 
Fetches f Lupins ^ GiUy- Flowers^ &c. — many of thefc arc 
EfcuUnt^ and make very nourifhing Food. 

Euphrof. I have remarked a particular Part affixed to 
fomc Sort of Seeds like fine Hairs or Down^ as in the 
TiiJIUy Dandil'iGH, &c. pray, Cleonicus^ is not this a wife 
Contrivance of Nature, to fow the Seeds upon the Earth 
by Means of the Wind ? 

Cleon, Undoubtedly it is^my Euphrc/ynf, they are called 
the Feathers of the Seeds, for that Reafon, as they fecm 
to^y about by the Wind. — Of all the Produflions of 
Nature in the Vegetable Way, wc meet with hardly any 
Thing fo curious and beneficial to Mankind in general, 
as this very Article, the Dcxvn of Plants^ which in a foreign 
Tree called Gojfypium^ is that very Cotton which 
makes fo immenfe an Article of Commerce throehout 
the World. — The Flower of the CAton-Tree confiils of 
five Petals, growing from theBafis, and is Hcart-fhaped on 
the Top — the Fruit is a round Cnpfule^ containing four 
Cells, with a great Number of Oval Seed in each, and 
to each Seed i> fixed t'lis d'lUf.y Matter cr Cotton.'-^ — A 
Twig of this Tree, u illi Itveral oi' thofe Capfules turgid 
with Cotton, I here preknt to my Euphrofyne for her 
Mufeum — this is called the llhUc wcoly Cotton — but there 
16 another Sort produc.d by a Tree called Xylcn^ or the 

prickly 



AND LADY'S PtIILOSOPHV. aa^ 

Pricily Coiton^Tree, which is of a SUfy Nature and Colour, 

and grows in CapfuUs as large as a Turkey's Eeg one 

of thcfe alfo, partly opened, I put into my Euphrofyne^s 
Hand as a great Curiofry* 

Euphrvf, You enrich my Mitid and my Mu(e«m, 
equally, my dear Cieonicus. - I would only afic one Qucf- 
tion more;— have you any Thing to add to what you 
have already told me of the Nature and Parts of the 
Seed? 

Cleon. The Seed in all Plants, my Euphrofyne^ is of 
the fame Nature, Texture and component Parts; and 
vegetate alike, and from the fame Principle in all. — The 
Seed is the uklmate Prchice^ yet Incipient Priidple of ve- 
getative Nature ; with which we began, and with which 
we (hall End our prefent Converfation, with thcfe few 
pertinent Lines from Mr. Baker's Poem called the 
Ukiverse, where, fpeaking of the Seeds of Plants, be 
feys. 

Each Seed includes a Plant ; that Plant again 
Has other Seeds which other Plants contain : 
JT)ofi other Plants have all their Seeds j and thofc 
More Plants again fuccejjively imhfe. 
Thus every fmgle Berry that we find ^ 
HaSy really^ in iffelf whole Fortjh of its Kind^ 
Empire and Wealth one Acorn may difpenje 
By Fleets to fail a thoufand Ages hence : 
Each Myrtle- Seed includes a thoufand Groves ^ 
^M^en future Bards may warble forth their Loves, 
So Adam's Loins contained his lar^e Pofitrity^ 
Ml People that have been^ and all that e'erjhml be. 
Jimaxing Thought 1 what Mortal can conceive 
Such wonder ous fm^llnefs ! — yet we mujl heVteve 
What Reafon tells : F.r Reafcns piercing E)e 
Difarns thofe Truths cur Scnfes can^t d^Jcry^ 
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Keflectioks oh the wonderful Nature, and 

Angular Properties of fome Kinds of Plants, 

Shrubs, and Trees; exemplified in Missvroif 

Sensitive Plant, Bulbous Garlic, Bie- 

Orchis, tf»i Egg-Plan t. 

Cleonicus. 

WE have now, my Euphro/yney finiflied our Survey 
of the Procefs of Nature in forming the Bodies 
and Parts of all Kinds of Plants and Vegetables in the 
general Way : But you will always obfcrve, in every Order 
of Beings, (he is never perfeftly uniform, but delights 
in Variety, Difference, and Variation, even from her 
moft general Laws and Forms. 

Euphrof This I have often adverted to, Cleoniats^ in 
almoA every Thing I fee j and always with a ferious 
Pleafure and Devoutnefs, as it appears to me a moil con* 
vincing Argument, that a free, voluntary Agent is the 
<- reator of all Things ; for amidfl fuch Order and Defign* 
there cannot be the leaft Pretext for fu ppofing they could 
poflibly be the EffeStof blind and undefigning Chance. 

Cieon. You are extremely happy in the Indudions you 
make from phyfical Obfervations.— Nothing (hews fo evi- 
dently the Finger of the Deity in the Operation of Na- 
ture, as the many Inftances we find of Deviations from ef- 
tabliflied general Rules ; and efFedling the fame Thing by 
many different Ways and Means, that we might be tho- 
roughly convinced, nothing is impcJfibU to God^ though 
every Thinij of this Sort be fo by Chance^ as you juflly 
obferve. — To (hew this more particularly in Plants is the 
Employment, I propcfe for the prefent Hour. 

Euphrof Well, what Angularity of Plants do y«u pro- 
pofe to begin withal, Cleonicus? 

Clean* You will be foon apprized of the moil extraordi- 
nary one in f he whole Circle of Nature, my Eupbrefyne. — 
It is faid, that God made every Tree to grow out of the 

Ground 
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Gr9umd and this I believe is fo general a Cafe, thart I* 

know of but one Exception to it, which is that particular 
Vegetable called Mistletoe, which never could be 
made to grow out of the Ground (or Earth) by all the Art 
and Skill of all the Gardeners flace Adam. 

Euphrof. Miftletoe ! why 1 know what that is, as we 
g^rnifh our Houfe with it every Year, at Chriftmas.^-—' 
It is an Evergreen Plants with White Berries — I could 
never have thought of that Shrub being of fo extraordi- 
nary a Nature. Not grow out of the Ground ! Why 

out of what does it grow, then, Cleonicm ^ 

CUon, Though it has not fallen yet in tnj Eupbrofyne*$ 
'Way toobfcrve it, it*s Nativity is of the grcateft Notoriety, 
and indeed not a little admired by every Cbdpole in the 
Country. This is one among thofe Wonders in Na- 
ture, that pafies unobferved, by being common.— —You 
properly call it a Shrub or VigitabU^ but very improperly 
a Plants for it was never planted by the Hands of Man.— • 
Nor has it any Root with Fibres to imbibe th^ Sap or 
Juices from the Earth as all IMants have* 

Eupbrof. But how then is it produced Cleonicus ? and 
by whom, or what ? 

Clean. I will tell my Euphrofynej without further Cir- 
cumlocution. The Generation of MifUetoe is on this 

wife— it bears very White Berries full of a vifcous Juice 
and Seeds; thefe Berries are a delicious Food to many 
Sorts of Birds, and particularly fo to one, called from 
thence. The Miftletoe Bird.-^—Thtk Birds having eaten 
the Berries, they void the Seeds f unchanged in their Ex- 
crements) upon the Limbs and Boughs of many Sorts 

of Trees. Here they lie till by their peculiar Nature 

and Power, they penetrate the Bark or Rind of the Tree^ 

and begin to vegetate by means of its Sap. After this, 

it begins to (hew itfelf in form of a Bu(hy Shrub, adhe- 
ring (as if by Inoculation) to the Wood or Limb of the 
Tree — growing into Limbs, Branches, and Leaves, in a 
Manner quite unufual to that of the Tree that follers it, 

and indeed of any other of our Growth. The Trees 

which nourifh it, are principally the Oak^ Hazel^ Plumhy 

Pear^ yfpple^ and (moft frequently) Crab Trees, It's 

component Parts arc Bark and TVood^ with Pores like 

ether 
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other Wood ; but the Pores are fnlall, and of courre^ the 

Wood very hard. It is quite of the Ever Green Kind^ 

though a Nonpanil in Nature.— =- — In has a S<iirtbf Blof«» 
finn in May, from whence proceeds the Berries before- 
mentioned. It is no wonder fo odd and fingolar a 

Pbanomemn as MiJlUUt (hould have given Occafiontothe 
Druids (the Priefts and Ltgifiaton of the Ancient Hea- 
then Britons and Gauls) for impofing it upon the ignorant 
and fuperftitious Populace, as a Thing divine, and facred 
to the Gods, who, they pretended^ had endued it widi 
miraculous Virtues for curing the moil dire Difeafes, ai 
Epilipfies^ Apop^exiei. Palfies^ &c. 

Euphrof. Well, CieonicuSj you have raifed in my Mind 
fuch an Idea of Miftletoe as I never expedkd. — —I thinic 
fo great an Oddity fo little regarded, is an amazing thing. 
^It (hews how little Ule we make of thofc noble Fa- 
culties of Reafon and Rcflt flion ! But what do you find 
next of the marvelous among I'lants, CUomcus ? 

CIson, Something as anomalous and (Grange, as in the 

Miftletoe^ my Eupbrofyne, And that is, in fhort, the 

Smfaiivi Plant. 1 have already ohferved to you, that 

Plants have a yegetabU Life \ but Vegetable Sitifi^you never 
expeded to be harrangued with ; yet the few Specimens! 
here prefent you with, have very much the Appearance of 

fuch a Senfation. And Prior makes no Scruple to 

alcribe Senfe to it in the following Lines ; 

Wbenci dois it happen^ that tie Plant which well 
We name the Serjitive^ jhould move and feel ? 
Whence know her Leaves to anfwer her Command^ 
And with quick Horror fy th' approaching Hand? 

Euphrof, I am obliged to my 'dear Clioiiicus for the Pre- 
fent, which i make no doubt is a very valuable one; but 
I don't fee any thing in thcfe curious Plants like Senfe ot 
Riafon yet. 

Clion. Hold, my Euphrofyne\ I did not fay any thing 
about their having Reafon. — —Ail I propofc Is to (hew 
you they have an apparent Senfation^ and that no other 
Species have the like— but fcc^ a iine (pcckled Spider is 

crawling 
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crawling on one of them.- 1 muft take it off, and tktw 

you its Beauties in a nearer View. 

Euphrcf, Pray CUonicus^ don't hold it io near mc — ^I 
flirink at the very Sight of it.— — 

Cleon. I fee you do«r-y(>u clutch your Arms up, and 
draw back — that is the very thing you will fee imitated 
by thefe Plants — but firft obferve their Strufture— rin eacb^ 
a Steck or Stem rifcs from the Karih about an Inch, and 
tben divides into fcvcral Branches — ?ach Branch or Sprout 
produces fevcril Pair of Sprigs, placed on each Side juft 
oppofite to each other at proper Diflances from one 

another. Every Sprig has Leaves of an oblong Form^ 

placed alfo, upon a fmall Pedicle, juft oppofite to each 
another, in Pair*;, through the whole Length.— Each 
Leaf ha<; an Articulation in its Pedicle with the Sprig, 
like what the Anatomijis call Enarthrofis^ or Ball and Socket^ 
The Sprii»;S are alfo articulated into the Sprouts j 
and thefe a^ain into the Stem. Upon the whole. Na- 
ture has fo wonderfully conftruded this Plant, that every 
Part has the utmoft Freedom of Motion, upon the Ap^* 

proach of any Objcft to it To try the Experiment^ 

put your Finger to one of the Leaves aboiK the Middle o^ 
the Sprig. 

Euphrof. I will. But Heavens, what do I fee !— 

The Leaf I touched receded from my Finger — the Pair 
immediately clofes up— as do all the reft above the Twig. 

^ It not only fecms to be Jehfible, but to have even 

Life and Apprehenfion. 1 his may well be called the 

Senjihle Plants CUonicus* 

CUon. You fee it (brinks from your Finger, as you 
yourfclf d > from the Spider. — —But as among Animals^ 
(bme are more fenfible thjn others, fo among thefe Plants 

you will obferve the fame. For now touch a Leaf oa 

the Sprig of this Plant here — r— 

Euphrof. I do — and obferve inftantly, that not Qnly all 
the Leaves collapfeand fall together on the Sprig, but that 
the Sprigs alfo clofe together in Pairs on the Branches, 

and even the Branches clofe upon the Stem. So that 

all the whole Plant now appears almoft of a Cylindric 
]^orm. — —A moft amazing and uncommon Sight, this I 

^on. So fenftble are thefe Plants (or nither fo fufcep* 

tiU^ 
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cible of Motion) that even the Effluvia of ftiong-fcented 
Oils, Smoke of Sulphur, the Beams of the Sun, 2cc wiU 
make them clofe up their Leaves : — Though the' Sen(a* 
tive Plant be fo great a Rarity here, we are told by Voya- 

?;rs, there are whole Woods of them in the IJlbmm of 
anama {\n'» America) and that they make fo great t 
Noife by the Rattling of their Leaves, as to be heard 
afar off. 

- Euphrof. I thank my CUonUus for fo rare a Prefent ; and 
AaH take every Opportunity of obferving their Motiom 

and Senfibility. Pray what do you next obferve 

amongft Nature's Deviations from her common Rules ? 
■ CUon. A particular Species of Garlic^ in which we fee 
fomething more like an Inverfion of the Common Law of 

Vegetation, than a Derolation from it. Look at the 

Specimen I have here brought you in a Pot.— — 

Eupbrof. I view it — but I fee nothing in it different 
from a common, tall, full grown Onion ; except aClufter, 
Or rather a Bunch of Eulbs on the Top of the Stalk, and 
a few fmall Flowers which are the fame as in other OnmSy 
for ought I know. 

CU^rin And pray, my Euphrofyne what do you take thefe 
Bulbs to be ? 

Euphrof. Truly I (hould have thought thefe were the 
Fruit of the Plant, as they grow on the Top — but I con* 
fefe they appear nwre in the Form of Roots ^ than Fruit-^ 
betides i know of no Fruit that Onions or Garlic bears — 
pray how am I to conceive of them Cieonicus ? 

Cleon. Juft as you faid — that they are a Bunch of Roots 
•»-each Bunch conlifting of fuch Skins, Cents, &c. as you 
fee in the Roots of common Onions — each Hulb planted 
in the Ground, produces an Onion or Garlic as a com« 
men Root dtxs.-^ Fhis you will find true next Springy 
when thefe (ix Bulbs, which you fee me now fet in the 
Earth, will aiife therefrom in the Form of young Onions 
to make you a Salad of a very peculiar Nature, 

Euphrof, Well this is the firit time, Cieonicus^ that I ever 
heard of a Plant's having Roots both at Bottom atid Top — 
or of bearing Roots inftead or Fruity in the extreme Parts. 
-—Pray what other Inftances do you know of this kind ? 

CUon^ Not one that 1 ever heard of.«~->But there 

is 
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is yet another remarkable Peculiarity of this Plant, and 
that is, that from the Bulbs or Roots at the top of the firft 
Blade, forty Inches high, there grows out two more Bhdes 
of fourteen Inches high, on each of which there are 
five other Bulbs or Roots. — And from iYii:{tfecond Blades^ 
there grows out another or third Blade^ with Bulbs upon 
that alfo. — So that in this one Inftance you have no left 
than three Generations of the Plant, 2nd four Syjlems of 
Jt^otSy all of one Summer's Produce. — Now let any Bo* 
tanift (hew the I Ice of this in any other Plant if he can.— 
They all produce Flowers, Fruit, or Seed ; — but none 
RoctSy befides this iin;^ular Vegetable, 

Eupbrof. And what have you further to obfelve of 
this k:nd, CUonicus ? 

Clean, I think thofe Inftances of Mimlc^ or imitative 
Nature^ which we cbferve in many Vegetables, are the 
plaineft Proofs of imitative Wifdom and perfeft Defign.— 
A Perfon muji be thought infane that ihould aflert, that 
a Plant (hould by Chance only, imitate Animal Forms and 
LikentJles in the Fruit, Seed- Veflels, &c. as is obferved in 
in«iny particular Species. 

Euphrof, I fcarce know what you mean Cleonicus ; pray 
oblige me with feme particular Specimens of thefe Ve- 
getable imitations. 

CJeon. 1 will mention a few ; — the Orchis or Bee Plants 
is an admirable Inftance of this kind ; the Flower fo 
nicely reprefents a Bee, in Body, Head, Wings, Colour, 
&c. that at a little Diilance, and not thinking of it, you 

would take it for the infed itfelf* 1 have here brought 

you a few oi the common Sore for your infpection— look 
at them 

Euphraf* On my Word, CUonicus I never faw a prettier 
Deception — one would talce them, indeed, for fo many 
Bees^>how wonderfully natural the Imitation, the Sem- 
blance of an Infedl! 

Cleon, How would you be delig^hted with a View of 
fome thoulands of them together in Paiiure Grounds where 
they grow ! — In this /port ive Mimicry o\ Nature there is 
alfo very great Variety ; for Ibme Onbices reprefent 
Drones^ fome a Wajp^ others, diflferent Sorts of Flies ; and, 
laftly, fome mimic the naked human Body, and are called 
llie Grun^Mtm Orchis^-^Aie not thefe Produftions won<> 

derfid^ 
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dcrfut Inftanccs of Defign, nay even of Pleafantry, rn 
Nature ftfelf ! 

Eftphrof, I (hould think no Atheiji coqM difpute it.— . 
But go on Clfonicr/Sy to rthcnrfe more of thefe curious Od- 
dities of Nature's handy Works.—— 

Ciiin, I will, my Euphrofyne — but, previous to that, 
pray Anfwer me one Qucftion : — How many Eggs do yo« 
fce upon that Plate before you ? 

Euphrof Why, fa to be fure — wherefore does Clmikot 
Unv'Ae ? 

Gi^ffn. I fmi)c to think that I have deceived you in the 
fame Manner as you do your unfufpedling Pullet, by tak* 
ing away her new-laid £g^, and laying a Chalk ong in Its 
Room — for one of thofe Eggs on the Plate is the Egg, 
not of an AmmaU but of a Flant^ which is therefore called 
the Egg-Plant. — I have here brought you a curious Root 
of this Oviparous Plnnt m a Pot of Earth for your Garden, 
my Euphrofyne^ — and then you will obferve the whole 
Procefs of Nature in its Production from PloKting to ga- 
thering its Seed — for this Y.^g which you admire, is only 
the Capfule or ^ced-VeJpU^ as you will find by ope-» 
sing it. 

Euphyof, I fliall attend to all the Appearances of (q 
lingular a Phanornrfion in every Stage of its Growth.—- 
I fancy you defign to make a Botaniji of me before you have 
done, Chonicus. 

Clcon» That is my principal View — for though a Pobsy 
cffim FiGwers may curioufly ornament the Perfon of my 
Euphrofyne^ yet a little botanical Philofophy will as much 
embeHifti and enrich the Mind, which is the nobleft Im- 
provement Human Nature is capable of. — But having 
ibme other important things of this kind to acquaint my 
Euphrofyne withal, I fhall poftpone them, to our next lein 
fure Hour« 
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DIALOGUE VII. 

9T3i foregfnng REFLEcrroNs c« Nature's Mimi- 
cry continued^ in Examples p/ the Snail- 
Plant ; Caterpillar-Plant ; Urchin or 
Heoge-Hog Plant ; Seed-Pots with Lids; 
coMcludi/jg with an Account of the enormous 
Size and Age of the Baobab, or Caliba(h-«. 
Tree (j/" Senegal In Africa, 

Cleontcus. 

WE {hall now refume our former Subjed, or Specu- 
lations of the Mimicry of Nature in one De- 
partment of her Operations^ of what Ihe performs in ano- 
ther. — If (he makes Snails^ Cat erpi liar Sy UrchinSy &c. in 
reality in Animal Fwmsy at one time, 'tis pleafant to ob- 
lervehow nicely (he gives us their Reprefentations in Ve* 
getable Forms at another. 

Eupbrof You have already obliged me with fbme (Iri- 
kine Inftances of that kind, but as fuch extraordinary 
ProGudions can never fail of giving the hieheft Pleafure 
to a rational and contemplative Mind, fo ihtgClionicus 
will proceed to entertain me with further Specimens of this 
Sort. 

Cleon^ There is a Genus of Plants called Trefoil for 
its having three Leaves'on a Foot Stalk, like Clover which 
you fee in the Fields, which is only one, though a prin- 
cipal Species of it. — But there is another called Medicago^ 
of three different Sorts, whofe Seed-Cafes are remarkable 
for being in an Animal Form. — ^This is one, for Example, 
which you here fee, my Eupbrojyne. 

Euporof. I prefume this is the Seed-Cafe of the SnaiU 
Plant you mentioned, becaufe I can fee a Semblance of 
a Snail-Shell in it. — It has various Spirals and Circumvo* 
bttions in it, as moft of thofe Shells have. 

Cleon. You rightly judge of it, mv Eupbrofyne.^^Whtn 
tbis Vegetable Pod (or feeming Shell) is uncoiled and ex* 

y^OL. UL K tended 
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endeJ, it is fouror five Inches long, and contains fever I 
Seedf, at certain Intervals, through its I jngth,— But to 
give you a more pcrfe£t Idea of this whole Affair, I have 
brought you a Pot with the Plant in it, and defire you 
to place it in your Garden on purpofe that you ouy iuie 
an Opportunity of obferving the whole Procefs of Nature 
in thefe curious Imitations. — I have alfo brought you a 
Pot of another Species of the MedUago^ which you fa is 
a Trefoil, bears a Yellow Flower like the other, and on 
fome of the creeping Stems the Fruit or Seed-Pods of a 
longifh Form, ibrivcled and irregular, of a Bnown Co- 
lour, and hanging from the Side of the Pot, look in an 
indire£t View, like fo many Caterpillars crawling upon 
it. 

Euphrof* Indeed I think they do; — it may well be 
called the Caterpillar Plants as it refembles fome forts of 
thofe Animals fo nearly in Size, Colour, Form and At- 
titude. But you mentioned another Species of this 

Plant, which produces the Heigt^Hog Seed-Cafe, praj 
Cleonicus^ have you brought me a Pot of them too ? 

Cleon* I have, my Euphrofyney — here it is— you obferve 
the fame Appearance of the Plant nearly as in the other 
Species, the thru Leaved Foot Stalk, the Yellow Flower, 
&c. — —But the Seed-Cafe is remarkably different, being 
as it were Globular^ and thick fet with Spines or Prickles, 
confequently muft refemble a Hedge-Hog^ when rolled up 
^to its round Form. 

Euphrof. But in the Hedge-Hog you gave me, the 
Spines zrtjiraity but thofe in the Seed-rod are very much 
€urvedy I fee ; in other refpeds, there is undoubtedly 
a veryconfiderable Refemblance in the Form. 

Clem. *Tis true my Eupbrofyne^ thefe Spines or Thorns 
are curved or hooked, fure enough.— But do you fee 
the Reafon of that, or rather the neceffity of it ? 

Euphrof. I cannot fay I do, Cleonicus ; — ^The Surfiice 
of the Pod being a little confufed with fo many Hooks or 
Spines, I fancy, prevents my forming fo clear a Judge- 
ment of the Reafon of fo wonderful a Conftrudion of this 
Part. 

C/^ff. Wonderful indeed, you will think it, when you 

fee the Seed-Pod unraveled> and extended to its full 

LtJigth, 
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Length, Vou will fee Very plainly, that it is a Globe 

conhfting of fcveral Wreaths or Spirals^ like the Snail« 
Shell, though in a diiFcrent Manner put together. — That 
they begin immediately from the Pedicle or Foot-Stalk, 
and in ^ven or eight Wreaths, end in the Top or oppofite 

Part. That when I unravel it, by difengaging the 

Wreaths from each other's Hooks, it appears to be fome- 
what like the common Cafes of Pulfe, as Peafe, Vetches, 
Lupins, &c.— — That on each Side of the Wreath or 
Cafe there are firmly fixed ftrong Spines, curving or bend- 
ing alternately contrary ways. That therefore (being 

made juft long enough) they reach over and firmly grafp 
the Wreath on either Side, almofl exactly in form of a 
Reaper's HoeJ^ or ^/V^f/f.^-— -As I un wreath it, and draw 
it out, you fee the fmall Seeds drop out upon the Table, 
almoft like Kidney Beans. 

Eupbrof. I do ; and I further obferve that the hooked 
Spines are now more diilindly vifible than before. — And 
with' my Explorator I fee their very flrong Contexture, 
their fickle-like form, their (harp Points, and their con- 
trary Pofitions and DireAions, much better than I could 

do in the coiled up State of thofe Pods. What an im- 

menfe deal of Pains (humanely fpeaking) does Nature 
take tofecure the Seeds of MeduagOj while, on the con- 
trary, (be gives Wings to thofe of the Dandetion to fly 
away with the leafl Breath of Air ! 

diem. Such Variety in her Operations can only ferve 
to convince us, that (he a£ls freely, and with the moft 

confummate Wifdom and Defign. That our Reafon 

nifghtalways convince us from her Works, the Hand that 
farmed them was divine. — For my own Part, I know of no 
Piece oi Natural Mechanifm more flriking than this under 
Confideration. The manifeft Wifdom and Contri- 
vance therein, fo evids-nt upon the very Face of it, affords 
a much ftronger Confutation of Atbeifm^ than all Bentley*s 
Sermons put together. 

Euphrof. Why, indeed, if my dear Cleonicus fhould 
turn Par/on for once, and preach a Sermon from the Bible 
ef Nature^ taking his Text from three Verfes relating to 
JHedicag9 (m the Chapter of Vegetables) he would, 1 am 
well affured, find not a fingle Perfon yawning or Jleeping in 

R 2 his 
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bis whole Congregation. But this by the way; what 1^ 

further Obfervations have you of this curious Sort toc&« 
Certain me withal ? 

CUm. Indeed I cannot fay, that for Nature to make a 
Pot^ and a Lid (with a Rim) to cover it, is any Imitatioa 
of the Potter* s jtrt^ becaufe Nature was firft in Being ;— 
But fuch Poti and Lids, to hold and cover the Seed ia 
fome Sorts of Plants, particularly in the BUJfii 72^, 
(or Carduks Benedi^us) a Specimen of which I have here 
brought to (hew you, though no doubt you have feen die 
Plant and obfcrved the Flower, as being very commoni 

and very beautiful. But now my Euphrefym muft it* 

gard and reconnoitre it with a Philolophic Eye — — 

Euphrof, That I fhall be ready and glad to do.— Pny 
(hew me thofe Pots and Pot-Lids, you fpeak of, CUonicMS\ 
I pre-fuppofc they are contained in thofe numerous Cafes 
on the Sprig you hold in your hand, are they not ? 

Cleon. They are fo, my Euphrofyne^ — and the Pots not 
only hold the Seed, and have Lid*s to cover them clo(e, 
but Nature has contrived to keep the Lid upon the Pot 
by the peculiar Form of the Cafes or Empalement which 
includes them, and which you fee is contradled in the 
middle Part, juft over the Lid, to prevent its rifing up 
by any accident before the Seed be ripe — I pull the 
Cafe open, and is there not a beautiful appearance of a 
Pot and its Lid ? 

Euphrof. Sure enough there is — I obferve the Lid has 
a Rim round it, fo that it can only cover, but not fmk 
into the Pot. — The form both of the Pot and its Lid is 

very Neat and Elegant Could 1 have a Tea Pot anul 

Lid fafhioned from fuch a divine Models I (hould prize 
it far above any I ever faw from Nanking. 

Cleon. Since you are fo much delighted with this kind 
of Pottery in Vegetables^ I muft prefent my Euphrofym 
with a Specimen of this Figuline Art alfo in the Animd 
Department J where Nature has proceeded a ftep farther, 
and connected the Lid to the Pot by a ftrong Ligament 

or Cord, What do you fee here in this Concave, my 

Euphrofpie ? 

Euphrof. See— why nothing but what I have feen an 
hundred times over before— white things in a Clufter, 

that 
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tliat I have often feen flicking to Beards, Walls* 
Sides and Corners of unfrequented Places, &c. but I 
always thought them the Eggs of Infcds, and not worth 
Notice 

Cleon. You will now be convinced of your Miftake — 
and that there are no Parts of the Works of Nature but 
what are well worth your Notice. — I place the Tf^hiu 
Things as you call them, under the Glafs — where view 
them, and tell me what you think of them now^- 

Euphrof* I fee them — I am amazed at the Difference of 
the View — why they fcem now to be all of them long, hol- 
low. Silken Bags, open at one End — round and clofe at the 
other. — fome are fo at both Ends — Where the End is 
open I obferve the Edge is curioufly wrought — I further 
notice the hollow Lid or Cover you fpoke of, which feems 
nicely fitted to the Aperture of the Bag or Cafe — and, laftly, 
in fome of them I can di(iin£lly difcern the Siii Cord 
which faftens it to the Cafe. — rray what can all this 
mean, Cleonicus ? 

Clion* You might juft as well a(k, what the wholi Cri'* 
iaion means ? the anfwer would be — 7i Jhew the Glory cf 
God in an infinite Variety of his handy JVorks* — But, in 
ihort, my Euphrofyne^ the Hiftory of the prefent Pheno- 
menon is this — Nature has furniflied different Sorts of 
Flics with (harp Pointrels or Spears in their (Podex ox) 
Tails, which they have a power to dart out, and thereby 
to pierce and make fmall holes in the Bodies and Leaves 
of Plants, and fome in Animals alfo, in order that they 
may therein depofite their Eggs — Among thefe latter is a 
certain Fly which lays her Eggs in the warm Body of 
the Caterpillar, where they are foon hatched, and pro- 
duce feveral (Eructe) Vermicules or fmall Maggots. 
Thefe are foftcred in the Reptile's Bowels till they at- 
tain their mature State then they eat thr ir way out, 

which proves the Death of the Caterpillar foon after.— 
Thefe Vermicules have no fooncr releafed themfelves 
from the Reptile, than they fall to Work in Weaving a 
fine Silken Cafe or Coffin wherein to lay themfelves up for 
their deftined Tranjmutation into Flies, — Thefe arc curious 
Cafes or Silk Bags which you fee, taken diredtly from 
ihc Body of a Caterpillar as foon as they were finifhed; 

R 3 —But 
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-—But in thefe you obferve no Cover by your beft GlaTs 
—both Ends are alike round — When it has lain in this 
inadive torpid State the appointed Time, the Fly is pro- 
duced, and gradually getting Strength, burfts open the 
Prifon Door, or throws off* the Cover, and flics awKy at 
large. 

Euphrof Wonderfully ftrange and myfterious it this 
v^hole affair ! when I view the open Cafes (cut length- 
ways through the middle) by the Microfcope, they appear 
like a Sort of Natural Filltgnt Work^ inimitable by any 
Silvtr-Smlth or SilkTVeavir in the Worlds— 

CUon. They do fo, and fliine like burniflied Plate, by 
Reafon of the exceeding Whitencfs of their Silky Web, arid 
the tranfparent Colourlefs Glue by which the Contexture 
is made hard, pellucid and very elaftic \ and poliihed to 
an admirable degree by the fmooth Surface of their BodieSi 
<— But it will foon be time to conclude, this our laft Spe- 
culation on common Vegetation^ which I think I cannot 
better do than by a fliort Recital of fome of thofe ama^ 
zing Inftances of extraordinary Vegetation we meet with 
refpefling the Enormous Bulk, Foliage and Age of fomp 
Trees. 

Euphrof. I remember you gave me an aftonifhing Ac* 
count of the Bulk or Size of a ChefnutTree (part of whole 
Trunk is ftili to be feen) that once grew and flourilhed on 
the Side of Mount Mtna, — Pray, CUonicusj do you think 
of any thing that exceeds fuch an unheard-of Bulk? 

Clion. Not in regard to Bulk in particular; but take 
the whole together of Size^ Foliage^ Jge^ &c. I believe 
there are Trees now growing, and in a flourifhing State, 
in the Country of Senegal in Africa^ w.».vh muft be al- 
lowed Nature's greatefl Atchievement in Vegeution ever 
known in the World. 

• Euphrof, And pray what wonderful Trees are thefe, 
Cleonicus ? 

Cleon. They are called in that Country Baobabs by 
the Natives; but by the French, the Calibash-Tree, 
—There is an Account of this Tree in the Memoirs of 
the French Academy for the Year 1 76 1, by Mr. jtdanjon^ 
who refiding there, faw many of them of difFerent Sizesj 
tut few of them exceeding twelve or fifteen Feet in 
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height of Stem, or from the Root to the Branches, and 
in girt Seventy-five to Seventy-eight Feet 3 vi^hich give 
from Twenty-five to Twenty-feven Feet Diameter. 

Eypbrof. This is undoubtedly a mod extraordinary 
Size ; but ftill that of the Horfe Cbifnui on Mount JStna^ 
does far exceed it, as being more than twice as much in 
Diameter. — —But what I think very odd, is, that the 
Huge Trunk of this Baobab ihould have a thicknefs 
more than double its Height according to this Me- 
moir 

Clion^It is in this Refpe<Sl a Singular and ftrange 
.Phaenomenon, but much more To yet m another, which 
is its Wonderful Brancbery and Foliage. — The Limbs of 
this Tree, which are longed and lowed, fpread all 
around to the Didance of Sixty or Seventy Feet, and 
are fo large and heavy that they .bend down to the Ground, 
and hide the Body of this mondrous Tree — Mother Limbs 
above rife higher and higher, quite to the Perpendicular 
— -thefe alfo bending by their Weight, make altogether the 
Appearance of an rlemifpherical Head or Mafs of Green 
Foliige one hundred and twenty » one hundred and thirty, 
or one hundred and forty Feet Uiameter— 'With a Concave 
underneath as large, making a Habitation for Monkeys^ 
who live in this Tree in great Numoefs, principally 
upon the large Fruit it produce**, which the French call 
Pain de Singe^. or Monkey's Bnad, 

Euphrof. What wonderful Things there are in the 
World ! onf pan fcarce form an Idea of fuch extreme 
degrees of Vegetation. — Pray, Cleonicus^ are the Leaves, 
Flowers, Fruit, &c. proportionably large ? 

Clean. The Leaves and Flowers are not, the former 
being but about five Inches lung, and the latter fix 

Inches wide — but the Fruit is very long and large. 

The Bark of the Tree three fourths of an Inch thick-^ 
and the Wood White and Soft. 

Euphrof. Did the Gentleman fay any thing about the 
Age of fuch marvelous Produftions, Clionicus? 

Cleon, Only this — that feme names are ftill to be feea 
which were cut in the Bark in the Year 1555, from 
whence and from other Circumftanccs, he conjeSured, it 
wa« probable they began tpexid not long after the Flood. 

R4 —if 
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— ^If we allow the CheiTnut Tree on ^ina to have oi^ 
creafed in Diameter ^^ ^^ ^" Inch, one Year with 
another, it will appear to be eight thoufand Yean oM^ 
much older than the World itfclf, according to the 
vulgar Account. 

Euphrof. But that Suppofition will prove too mucb^ 
CkoKtc m 

Clean. I can aflure my Euphro/ine, that bis SidB0^ 
Mojeftfi Tapograpber has by Experiments provo) mu^ 
more. — By digging through the Lava in the level Coun- 
try adjoining to the Foot of the Volcano^ be obfenrc4 
the gradual Increafe of the Strata or Layers^ from time 
to time, and plainly proves from thence that the Age i/" 
Mount Mtna is many times greater than that or die 
World. — But ie grieves the Good Man, that he dares not 
divulge what he proves to be fait — and it is time to dcfift| 
my EupkroJ]ney when vvc arc in reality arrived to a Hi 
plus ultra. 



DIALOGUE VIII. 

Of Marine Vegetation. 0/" Submarine Plaots 
in general. 0/ Atboiercent Submarine Shrubs. 
Of vartous Fe/ms of Corallines. Of Coral 
Trees. Of Madreiores, Astroites, &c* 

Cleotiicks. 

WE are now, my Ruphrofyne^ launching into the 
boui'dicfs OcLdiw^ to explore the Wonders of the 
Great Dt'.p, particularly thoA v^hich are of a VegitabU 
hloturey ind appear in the .'orm of Plants^ Shrubs^ and 
7ras*- — For Vcjctation and Vegetating Bodies are not 
more conimo:» anc' vifible on the Land, than in and on 
th*j Sea Coaft, a ' ci the Water, everywhere — But the 
Subjcfts and Suh^ances of Marine Vigatation arc vtry 
diflcrcnc from thofc on the Land.— —The manner or 

mode 
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de of Vegetation itfclf varies sJfo very much from that 
Land Plants. 

^upbrof. Pray in what Particulars does the Marine 
station differ from that in cur common Vegetables f 
^2eon, Vegetation in the Earth is carried onbyaCir- 
^tiou of Fluids through the Organical Parts of com- 
ri Plants, but in thofe of the Sea nothing of that kind 
^ars. — All Land Plants germinate from a Seed ; but 

Origin or Generation of a Sea-Plant is not yetknowo^ 
^o Flowers or Seeds in them have been yet difcovered 

li any certainty. i-A Land-Plant draws its Nouriih* 

Ot from the Earth by means of a Root, and its num« 
left Ramifications and Fibres ; but nothing of thif 

kl, is feen in a Sea-Plant. They are fixed by a 

%ad Bafis to the hard Surfaces of Stones, Rocks, &c. 
they fcem to receive their Nourilhment, and Principle 

Growth through the Surface of their whole Bodies^ 
d not from one Part only — in (hort the moft of what 
t kno«v of Sea-Plants is what the MiCR9scoF£ dif- 
^rs of their form, Fabrics, and component Parts. 
Eupbrof* They feem indeed to be every way of a dif- 
"ent Nature and Conflrudion, not only from our Land, 
t equally (o^ from our Water Plants.— I fuppofe it ia 
in, CUonicus^ to enquire about your Method of Ciafs^ 
' thcfc Alarine Plants — for I (ee fuch multitudes of 
:m which you have here brought together in my View, 
d as far as I can perceive, no two alike, that I don't 
pe& that you can make a very minute Diflributioa 

them into particular Clafles or Orders, if you were 
IT fo willing. 
CUon. Indeed you fay right, my Eupbrefyne ; it would be 

little purpofe to make more than three general Diftinc* 
OS into Plants ; Arbonfunt Shrubs, or Corallii<»£s; 
d Coral Trees — for the hard Subftance of which 
sfe fubnarine Trees confifl, is ufually called Coral-^ 
t what the fubflance of Coral is, we know no more 
2n what the fubiiance of fVood is, or that of any 
ler Body. — The Qualities of Bodies are all we are per- 
tted to know — and wc find that a Tne 0/ C$ral is as 
ich a FcgetabU as a Tree of Timber ^ though the Mode 

thtreoff 
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tiiereofy and the Way of Natrition, be quite dificrent In 
the Mediums of Earthy and ^aitr of the Saiia^ Kind, 

Euphrof. I obferve, from a general View of thciTe you 
call Submarine Plants, that there is an infinite Variety in 
.their Forms and Mode of vegetation. 

Clionm There is my Euph^ofyne — for fome rf Aem 
grow into long, broad, flngle Leaves^-others branching 
out into many broad thin Leaves, without • any Foot- 
Stalk — fome grow from Pedicles, and branch out into 
little Twigs, with thin white fpreading Leaves on the 
top, almoft tranfparent — fome rife from a fmall Stem, 
and then become ramified into a Sort of narrow, flat, 
thin Leaves or rather Branches, and thefe again fubdi- 
vided into various others, till they make a large fpreading 
Head. — A great number rife in form of a Stem, Limbs, 
and Leaves, like thofe of a Fern* Branch; of which 
fome arefmooth, others hairy, &c. — Many difierent Spe- 
cies confifl in flender tranfparent Stems, and nu« 
merous Branches, with Twigs, all knotted or jointed, 
and at every Joint are two thick (hort pointed Parts 
growing out — others fhoot out into one continued tall 
Spire, jointed all the way up ; and knotted and hairy at 
each Joint, and every where tranfparent — while many 
others are quite opake, white, jointed, fmooth, low, and 
like a Buih, for a number of Parts grow from one Root- 
many are of a fpongy Contexture, yet branching into a 
fort of thick Leaves or hold Limbs. — The Spunges we have 
jn common Ufe, make another Order of Submarine 

Vegetables with numberlefs others, too many to be 

detailed at this time. 1 (hall give you Specimens of 

mofl that are of Note, put between the Leaves of a 
Book, which vou may look over at your Leifure, for 
the beft fort of Information vou can get of thefe Subjeds, 
will be by the Parlour and ^olar Microscopes. 

Euphrof. 1 am much obliged to ClconicuSy for fo great 
a Variety of beautiful Sea Plants — How wondrous their 
Forms ! how beautiful their Colour^, when difplayed ? 
what a number of ATurofcopic Obje£is will they afFoid 

me at times for my Amufement ! but pray, Cleonicusy 

how does fuch wide fpreading Heads of Plants fupport 
themfelves in the Water upon fuch very (lenders Stems 
as moA of them have I 

Clm* 
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Clem. Thev are confidefably lighter than Sea-Water, 
and are therefore fupported by it. — ^When, by accident, 
they are torn from the Rock, Stone, or Shell, they 
fwim ; and are waflied to Shore by the Surges of the Sea, in 
great Quantities, on many Parts of our Coafts. — Here 
Ae Vittuofi find a Treafurc. — The Farmer carries away 
Cart-Loads to manure his Land — and thofe employed by 
die Glafs Manufadloryy burn the Sea-Weeds for the Salts 
which their Aues contain. 

Euphrof^ So it appears that even Sea-Weeds are of very 
great Ufe to Mankind. — But pray Cleonlcus^ what is that 
white Subftance which I fee in Patches about upon the 
Surfaces of the Leaves, and fometimes fo large as to co- 
ver them entirely for a great Way together. 

CUon. They are very fine Bladders which grow from 
the Surface of the Leaf, on each fide a$ thick as they 
can ftand by each other, in an oblique or leaning Pofi- 
tion-^at firft they appear with round Ends entire— iaftcr- 
wards an Aperture at the End of each begins to appear, 
and grows larger and larger—-— at length this Aperture 
becomes as large as the Bladder itfelf, and then the 
Form of the Bladder is changed into that of a cy- 
lindric Cell or Cup, whofe Orifice is fet round with 
eight or ten fmall white Spikes, curving inwards — the 
Surface of thefe Cells you fee perforated with fmall round 
holes which make t very pretty Appearance in the Mi- 
crofcope, where I have placed thefe Cells for your View 
^— look at them my Euphrofyne 

Eupbrof. I do, and a curious fpedlacle they make — I 
fee every individual thing you mention-*-Pray what can 
be their Ufe to the Plant, Chonlcus ? 

CUon. No doubt but they are ncceffary to its Vegeta- 
tion, but in what manner is not for me t6 fay.— It is 
very remarkable that Fire alters not their Form in the 
leaft. — This piece has been made red hot in the Flame 
of a Candle — now take a View of it— — 

Euphrof. I fee not the leaft Alteration in the Form of the 
Cells — their Surfaces, Perforations, Spikes, and every Part 
fikt fame as before— only now they appear Milk-wlnie 
and more perfe£^, if poffible, than before. 

CUon, But the whol^ falls to Aihes upon the Touch 
f«»wbich contain more Salt than the Aihes of the Land- 

Pl^U 
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Plants by mucb.-^7V» grains of a Sfa^Pbint loft in the 
Fire Jix grains; but ten grains of a Land-Plant will 
looTe more than nine by the fame Calcination— coo- 
fequentlj the former is much more fixed and coaipaft, 
than the latter. 

Eupbrtf. Well I have heard you with pleafure on tiie 

Plants^ CUonicus\ what am I to undexiland by your 

iecond Class of ^rlmefcent Shrubs, or Corallines? 

CUon, The Submarine jtrborefient Shruhs are fuch as 
you fee here in various Specimens, chofen on purpofe 
for your infpedlion — thefe, properly fpeaking, are not 
CorallineSy as there is nothing of the Nature of Cord 
feen about them — fo far from it, that feme of thefeSrubs 
feem rather to have fome Parts refemble the Texture of 
Bark and IVeody Filaments^ though not really fuch— — 
Thefe Sea Shrubs have very fhort Stems, branching out^ 
and fubdividing into many upright Sprigs, of a confide- 

rable height thefe have no lateral Twigs, Leaves, 

Flowers, or Fruit — the fubftance is very fimple, confift<» 
ing of an upright Stem and Branches, covered on the 
outfide with a thick crudaceous Coat, and containing 
within a hard Subftance of a dark colour, and bhtttle 

as Barley-Sugar all this is evident to your View in 

the feveral Shrubs before you, in Pieces that are broken 
off for that purpofe. 

Euphrof, I fee a great variety iit the coating of the 
dift'erent Shrubs; but very little in the Stems themfelves. 
— 1 obferve in fome, it is very thin, in others very thick 
—in <ome it is fmooth, in others very rough — in moft 
Sorts it is of a round :{h Fv)rm, but in fome, I fee it con- 
fifls of three Sides. — It differs greatly in colour too; a fine 
PurpUy a Yellow^ an Orangty a Pink^ a IVhite^ feverally 
adorn them. — Th'n Coating is of fo brittle and crufty a 
Nature, that 1 can rub it all to a Powder in my Hand* 
— With my Explorator I fee it is full of fmall MoUs all 
over the Surface — fome of thefe are round ; others long; 
fome of a Conical Figure — In others 1 fee no Hole, or 
any thing like one— — 

CUon. Your Remarks are very juft in every refpeA, 

my Euphrofyne. Under this cruftuceous Bark is con- 

tsiined a Sort ot blacic Sio^ff^^od^ which makes the Sody 

ii 
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of the Shrub — it is almoft like hlack Ebonf — ^but in fmall 
Twigs, it appears of a Yellowifh colour — it Teems very 
doie and compad, without any Pores — it is hard to ctiC 
with a knife — ic breaks with difficulty— and burns in the 
Flame of a Candle to a black Coal — being taken out of 
the Flame, it is glowing for fome time when tho- 
roughly burnt, it falls into a white JJh^ like common 
WMd-Coal — During this Calcination, it omits a great 
deal of black Oil, which runs down upon the Pincers 
that hold it 

Eupbrof. Thefe are fufficient Proofs of its being Wood, 

though of a very peculiar Sort. Here feems to be 

fomething of a like Subflance in this odd Produdion, 
pray what do you call it CUomcus ? 

CUon. It is called, the SeaFan-^ — It grows from' li 
Bails upon the Rock, like the other Shrubs, but its Ra« 
mification is its Branches, all conneded with each others 
fpfeading wider upwards as it ^rows higher, till it almoft 
acquires the Form of my Eupbrofyn^s /iw.— — It is cer^ 
tainly a very great Oddity-^-but our next Subject is ftil) 
more (ingular. 

Eupbrof, Pray what may that be Clicnicus ? 

CUon. This beautiful Species of true GoRALLiNEy 
which you obferve has a mod delicate Appearance of 
Wood and Coral joined together throughout the whole 

Body of the Plant. The Woody Part is of the fame 

dark Yellow as that of the Shrubs^ and appears to be of 
the fame Texture when applied to the Flame for CaUina'^ 
li#ii.— The Corallim Part is white, and confifts of a 
Sparry Cryftal Subftance, or hard flakey ihining Matter, 
as you may fee when broke afunder.— — But the Surface 
is every where neitly fluted or channeled all around.- 
And this Coraline P^rt is curioufly fet or joined in the 
Sockets of Wood on each Side. ■ A Plant compofeJ 
of two fuch different Subftances, placed alternately one 
in the other, through the whole Fabric, is no where elfe 
to be found among all the wondrous Works of Nature 
Aat I know of. — There is a larger Species of this fame 
Corallinij covered all over with the fame thick cruftaceout 
Coaty as you faw on fome of the Shrubs, as will appear 
^ taking it off from any Part or Branchy 

Eupbrof^ 
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Eupbrof. T (ee every, thing with Admiration that foa ' 
defcnbe. — But pray tell me next, Cleonkus how tmfr 
CtraUnts differ from Coral itfelf ? 

Clion. Coral coniifts altogether of a Tegetable S;^ 
or Cryjialy which the Earth produces, and is nouri(hed by 
the Sea-Water.— -It chiefly grows upon Rocks, and » 
of various Species, Forms, Sizes, and Colours.— The moll 

Ejrfed Sort of Coral is the Red and the White, for the 
laclc Coral is no Coral at all, but a Suhmarim ffd$d.'^ 
The Trees of Rid and ff^hiu Coral arc covered with a 
foft cruflaceous Coat, which eafily comes off when they 
gather it, and then it appears of a fmooth polifhed Surface 
as we ufually fee it. — Befides the true Coral, there is a 
lefs perfeft Sort, not near fo folid, com pad and fpany, 
but full of Pores on the outfide, and of Vacuities within. 
—This Species is called Madrepon^ and grows to the 
Height of two or three Feet, and fpreads into a Head as 
wide,— a compleat Tree of this kind I have procured for 
my Eubhrofyne^i Examination at leifure Hours. 

Eupnrof. Well, this is a noble Prefent indeed. — I never 
faw a Coral Tree before — I cannot but admire its won- 
derful and flrange Form and Manner of Branching out 

into fuch a Number of Parts, every where alike. 1 fee 

the Surface very rugged, and full of Pores all over. — — 
I Ihould be glad to fee how it appears within when broken, 
CUonicus ? 

Cleon That you will do, my Euphrofyne^ in a Piece I 
juft now broke off for that very Purpofe. — You fee the 
large Pores on the outfide penetrate into the Body of the 
Madrepore, every where. — That the Subftance is not 
folid, but full of Vacuous Spaces, like Bladders, in all the 
middle Part — fome in a perpendicular, fome in a lateral 
Fofition. — You further obferve the Subflance is very 
friable, and is eafily reducible to Powder. — But the great- 
eft Curiofity of this kitul that I Ihall be ever able to 
{hew you, is a Specimen of Madrepore from the Rocks 
of Canada in North JmerUa, which when broken, ex- 
hibits a Ipvely Blue Co/our to the Eye. A Spedacle 

for Species of Coral) not found on this Side the jti~ 
lantU that I have ever heard of,— ~-lt is alfo of that 

Sor\ 
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»rt called Aftroites, becaufe the Orifices of the lar^e 
xcs feem, at a Diftance, like fo many Starr^ and van- 
ited with Blaci and ffTfite Rays. 
Epbrof, Thefe valuable Specimens of Coral, parti- 
ilarly the American Blue, will greatly enrich my CoU 
fiion, and engage my Efteem and Afiedion for the 
nd Donor. 



THE 



f asd J 






THE 
YOUNG GENTLEMAN and LADY's 

PHILOSOPHY. 



PART V. 

CONTAINING 

A General SaavEY of the Constituent Parts 
of ibcFiARTH near Us Surface, viz. Moulds, 
Stones^ Fossils, Marcasities, Ores, oMi 

Metals. 



DIALOGUE L 

^he genuine Theory of the Formation, Pro* 
duction, and Vegetation of Tcrrcftrial 
Bodies in general. 

Clfonicus. 

WE arc now, my Euphrofyne^ arrived to the laft 
great Department of Nature's Laboratory, 
nvherein moft of her wonderful Works have their Origiiiy 
which wc view above the Surface of the Earth ; and 
numberlefs others begun, carried on, and compleated 
quite out of our Sight beneath it; of thefe we {hould 
know nothing at all, were we not to dig for fuch h'tddm 
Treafurcs of Knmledge.'^As to the Form and Conjiitueni 

Fartt 
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Parts of the Earth, there is no doubt but it was always 
the fame from the Beginning as it is now, and will be as 
long as it exift$.— *-And as to the Method of philofophizing 
about the Phenomena of its Operation and Produce in 
its Interior Parts, we muft fliew by Experiments that it 
depends upon three Fundamental Principles. 

Euphrof, And pray what are thefe Cleonicus ? 

Clean. The firjl is an Univerfal Power^ Energyy or 
Spirit^ which is the Divine Azenty or Efficient Principle 
by which the whole Mafs of Matter in the Earth is ac- 
tuated, agitated, and put into conftant Motion. The 

Second Principle is, an Univerfal Power of Vegetation 
by which all Bodies in the Earth, increafe in Bulk, and 

grow from fmall to great, The third Principle is, an 

Univerfal Plajlic Power, whereby every Body in Nature 
receives its peculiar andfpecific Forrn^ and fuch a particular 
Texture and Confiftence^ by which it differs from every other 
Body. 

Euphrof. Thefe Definitions and Principles are rather 
too high for me, CleonicuSy till you have accommodated 
them more to my Underftanding, by a proper Expofition 
and llluftration of each, 

CUon. That is to be the Employment of the prefent 
Hour, my Euphrofyne. — Therefore with regard to the Firjl 
Principle or Univerfal Agency, it is manifefted by every 
thing we fee — We find a genial Warmth in the Earth, 

and all its Parts, Solid or Fluid There can be no 

Warmth in any thing, where there is no Motion of its 
Parts, for it is that Motion that excites the Senfation of 
Warmth or Heat, as is known by a thoufand Experi* 
ments every Day.— Now Matter is of itfelf abfolutely 
inerty or unaSlivCy and cannot put itfelf into Motion—-* 
therefore Motion muft be communicated from fome exter- 
nal Agent — but we find Warmth and Heat in all Parts of 
the Earth, more or lefs ; this proves all Parts are more or lefs 
in Motion, and confequently that there is an univerfal 
Jgenty or Spirit^ or Divine Power^ which (as Virgil cx- 
prefles it) cheriflies, and aduates every Part, and mixes itfelf 
with the whole Mafs. — He juftl^ calls it, a Vigour pro- 
ceeding from Heat or Fir/«^and it is well known that the 
Eardi is compofed of fucb Parts as arc ^ways aduadns 

Vol. UI. S ^A 
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each other, and producing great Decrees of Warmth and 
Heat'y and fomctimcs of Fire and IFlame itfclf— — 
Hence thofe wonderful Phaenomcna of Hot Springs 
every where; and of Urrihie Volcanos in all Parts of 

the Eartl} Wc obfcrve a conftant Perfpiration in the 

Earth, as well as in Animals, and Vegetables.— This 
Perfpirable Matter is indeed invifible in the Summer 
Heat, but is condcnfed into Fogs, Mifts, &c. by the 
Winter Cold, as we fee by our own Breath— The va^ 
rious Materials of which the Earth is coitpofed, natu- 
rally ferment, more or Icfs, as Filings of Steel ai^ Sul- 
phur made into a Pafte, will ferment, grow Warm by 
degrees, then becomes very Hot ; and at laft kindles iritt 
a Flame, — We fee, not only warm and cherifhing Va- 
pours conftantly exhaling from the Earth, but in fomc 
Parts very hot Ones ; and in others it breaths Smoke 
and even Fire itfelf, as in the Vale of Salfatara in lieij. 
There are many other Phaenomena which prove a con- 
ftant Motion of the Earth from the Central Parts towards 
the Surface, — Witncfs theionflant Supply of fuliginous 
and inflamable Matter to Volcanos through all Ages of 
the World. — Of IJlands rifmg out of the Seas, where none 
had been fcen before. —The conflant rifing of Stones from 
the internal Parts of the Earth to the Surface, though 
gathered from thence every Year. — The conftant Pl^^^2X* 
incQof /ra^fwed SteneSy^nd Flints, in Gravel and Chalk 
Pits, which muft be the EfFcft of the internal Heat.— 
Thefe Stones and the Pieces belonging to them are never 
found together in the Beds or Layers where they were 
formed and broken ; which plainly {hews a Power that 
urges and carries them in Direftions from each other.— 
Thcfe, and many other Arguments that might be addu- 
ced, infallibly prove a conftant Internal Agency throughout 
the whole Mafs or Body of the Earth. 

Euphrof. Indeed, Cleontcus^ I am thereby fufficiently 
convinced of the Truth of this great Principle you pro- 
pofed to eftablifh. — Pray by what Obfervations is your 
fecond Principle of an Untverfal Vegetation in the Earthy 
fup ported i 

Clfon. By the^plaineft Matters of FaA my Euthrofjm. 
^»We fee aJI kinds of Spar grow and cncxtaie in bulk by 

the 
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the peculiar Juices and Fluids of the Rocks, where thej 
arc produced. — We fee the various and bcautifu! EffhreJ^ 
tifi^ies iffue from the Surfaces of hard Stones and Rocks. 
— A great Variety of fP'hite pure Cryjiah in pyramidical 
Forms, growing extremeUr numerous and beautiful from 
many Sorts of Rocky Subltances. — Particularly that moft 
wonderful Species called IJlartd Cryjlaly juft fhcoting 
from the Rock to Pyramids of an enormous Size. — Alfo 
fmall and large Columnar Cryftali^ in large Bundles, ri- 
ling together from the Rock. — Even Metals themfelvcs 
will aflume the Form of Cryftals, and grow in large Heads 
from the Aftneral Stone or Ore^ witnefs thofe of Copper^ 
f^lowing with their native glorious Axure in the Mines of 

Cornwall y &c In feme Pieces of IJland Cryftal we 

fee a pleafant Spedacle, whole Crops of Mundic rifing in 
(lender Stems, with their Black Heads filled with TelUw 
/timing Bronze^ as plainly as the Corn in the Fields. 
We fee all kinds oiTalks^ and even that wondrous one 
called Mufcovy-Glafs^ grow naturally from hard Earthy 

and Stony Subftances. That lingular FoJJily called 

AJbeJlos^ moft evcdently grows from an earthy Root. 
Thofe Produftions we call Brain- Stones have all their 
Radical Parts by which they grow from Submarine Rocks. 
— What the Naturalifts call PyriV/i, or Fire Stones^ {hew 
the Root from which they (hoot upwards in fuch curious 

Forms and Configurations. Even common Pebbles too, 

many of which exhibit the moft evident Sign of zRoot^ 
or Radical Part^ from whence the Subftance of the Stone 
gradually proceeded. — —Yea Metals in their pureft Forms, 
adually prcfent us with arborefcent l^egetationSy thus we 
find real Sprigs and Branchery of maiTy and malleable 

Uopper in Crnwail. All kinds of Metals grow in their 

proper Earths or Ores ; and in particular. Silver dis- 
covers as perfcfS^a Vegetation in Branches and Leaves as 

Pern itfelf c;in do. Gold grows in Grains in diiFerenC 

Degrees of Size. — And Tin is frequently found growing 
in the Form of Pebbles, fmall and large. — As Iron is in very 
large Stones of the Pebble kind, in Colebtooke Dale^ Sec. 
—The Copperas Stone^ plainly grows from a Root — — • 
Mfo that called the Starry Waxen Vein^ which when broke, 
exhibits a moft curious irradiation in the Form of a 

S X Star, 
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Simr. Numberlefs other Inftances might be produced 

if it were neceflTary to prove the Exiftence of this Um* 
verfgl P§wtr of Vigetatiin in and through all Parts of the 
Earth, and the various Bodies it contains. 

Enphofm I thinic no Sceptic can defire more or plainer 

Demonftrations thereof than you have given. And 

now ClmniatSy in the !a(l place, pleafe to tell me from 
what Sort of Arguments you deduce your third Gnti 
pRiKciPLE of an Univerjal Plastic Power in Na- 
ture? , 

CUon. By a Plaftic Power ^ I underftand that which In 
the Beginning gave Birth to that beautiful Order and 
Frame of the Mundane Syftem we every where behold.— 
To that Regularity, Diltribution, and Diftindion that 
we obferve to be permanent, and at all times uniformly 
the fame amongft all the Myriads of difFCTent Kinds and 
Species of Bein&s and Bodies we find therein.—— This 
Power imprefles on Matter thofe general Marks and cha- 
raSeriftic Forms^ Shapes^ Traits and Lineaments^ by which 
Bodies are diftinguilhed into their Primary Kinds and 
Classes, and which ever continue the fame. — —Thus 
Earth, Sand, Gravel, Clay, Loam, &c. are in all Parts 
of the World of the fame unchangeable Firm and Nature. 
—-Stones, Flints, Pebbles^ Slate, Marble, Marcaflties, 
and Metals are conftantly the fame in every Part of the 

Globe* Spars, Cryftals, and Precious Stones, arc 

invariably the fame for ever. — —Skins, Shells, Feathers, 

&r. are always the fame for the fame Animals. The 

Matter may oe what you pleafe, but while it has the fame 

Form, it will conftitute tht/ame Kind of Body, If the 

Form of a Scolkp Shell be imprefled upon the Subftance of 
hard Stone, it will make a Sailop Stone^ though not a 

ScoUcp Shell. And many fuch Forms of Shells wc find 

every where exiting in mere Earth, Sand, Loam, Peb- 
bles, the hardt'fl Rocks, and on the higheft Mountains, 

But the perfect ImpreiBon of a Cockle Shell in the 

middle of a fmall Pebble, fcarce half an Inch wide, and 
of the very faaie Matter with the Pebble, is an infallible 
Proof that it was purely and alone the S»St8t of this 
Plajlic Power^ for it would be too ridiculous to fuppolc 
any Shell from the Sea could have got into this Infant 

Pebblt 



AND LADY'S PHILOSOPHY. 255 

l^ebble in Gnenwiih Pork. That this Power forms 

Shells at Land the fame as thofe in the Sea when it has 
the fame Materials to work upon, is evident from what 
is feen every Year at RUbborough Cajile in Kent, where 
numberlefs fmall Shells are conftantly formed from the 
Spraj of the Sea (at a Mile Diftance) and though they are 
deftroyed every Year by the Ploughing of the Ground, 

they are yet as conftantly regenerated. Yea, in many 

Parts of the Earth, Shells are formed in Beds without the 
leaft Admixture of Earth between them, as in the P^ofy 

Grey^ near the Iron Mines at Battle in Sujpx. -Again, 

feme hard Stones confift of nothing but Shells throughout. 
1 have feen Lumps of foft moift Sand, in a Sand- 
Pit, appear with the Lineaments of Cockle Shells^ more or 
lefs vifible, while by the Touch only they would crumble 

to Powder. Not only the Imprei&ons of Shellsy but 

of Platts and Animals of many Sorts are found in all Parts 
€if the Earth ; the Figure of the Fern and the Fijh may 
as well be (lamped in Stone^ as in the Subftance of a Plant 
or AnimaL — We find Nature, as it were, fportive with 
this Power, fometimes in prefenting us with the Figures of 
many Sorts of Shells^ Animals^ &c. which were never (een^ 

or known toexift in any Part of the World Themoft 

remarkable Infiance of this kind is the Serpent Stone coiled 
up in folds like a Serpent or Snake, from the fmalleft Size 
to the enormous one of two Feet in Diameter, in foft 
Earth, and in the hardeft Stone.— .-If thefe arc not fuf- 
ficient Proofs to convince my Eupbrofyne of the real Ex- 
jftence of fuch a Plaflic Power in Nature, I ihall relax a 
Jittlc in my Expeftation of feeing in my Sifter the moft 
accompliflied Female Philofopher. 

Euphrof. Oh, Cleonicus ! You have quite flopped my 

Mouthy 1 cannot fay, I am not convinced, for that 

would argue Duhefs ; nor do I dare to fay i am, for that 
would be paffing too great a Compliment upon myfelf. — 
However this you may be aflured of, that you have tho- 
roughly profelvted me to your Philofopbical Sentiments fo 
^ as I underftand tbem« 

%l X) I A- 
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DIALOGUE II. 

Dflhe moft remarkable Earths; Chalk andf list. 
Fuller's Earth i Earth of the Soapy Rocks 
in Cornwall. Of Mufcovy Glass or Talk. 
Of Amber, and its Native Property of At- 
traction. Of the Tourmalin. Of Mcdi- j 
cal Electricity, and its great Usefulness 
in curing Diseases. 

Cleenlcus, 

IN our laft Conference, I took an Opportunity of ex- 
pounding to my Euphrofyne thofc Principles which 
relate to fuch a Theory of the Generation and Produdion 
of Natural Bodies, found in and upon the Earth, a; 1 
judged moft rational and confcntancoiis to their various 
Phisnomena, — I fhall now proceed to a brief Survey of 
fuch Fcjfil and Mineral Subjcfts as are moft rare and ex- 
traordinary, and which attra£l our Attention and Admi« 
ration on Account of fome fignal and Angular Properties 
and Q^ialitics wc find them poflefTcd of. 

Euphrof. Such Topics mu(t afford Matter of curious 
and inftru£livc Speculation ; and as you propofe to illu- 
ftratc each Subjcft by real Samples and Experiments^ fo I 
cannot doubt of being able to comprehend the greatcft 
Part of what you may deliver on thefe intricate and Icfs 
known Parts of Natural Science, 

Cleon. I fhall pafs by the well known Subjefts of Eanhs^ 
Sandy Gravely Clays, Marls^ &c. to-thofe that have been 
lefs obi'erved and eftccT.cd valuable Curiofities on one 

Account or other. Among rhefe I (hall not hefitatc to 

give Chalk a Place — I don't know another Inftance 
where Nature has I'o much contrafted the Parent to its 

Offsiiring. 'i'he fofteft and whiteft Subftance here 

produces the hardcft and blackcft ofBodies, the Flint.— 

A Hodyofthc utmoft Ufe in ftriking Fire with Steel. 

Chalk is converted by Art into Lime^ IFhiting^ &c. fo 

very 
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very neceflary in Building, and many Domeftic Ufes, as 
my Eupbrofyne very well knows in regard to her Silver 
Trinkets. — Chalk is the moft remarkable Abforbent in Na- 
ture, and worth all the Foreign Earths imported from abroad, 

being a Specific for the Heart-Burn infallibly. Again, 

Chalk Hills afford us the beft Springs o^ Soft Water;' 
and foften Hard Water the beft of any thing. — Laftly, 
Chalk is an excellent M mure for Land, 

Eupbrof Thefc ufeful Properties certainly render Chalk 

a Celebrated Foflii. Pr-^y, CleonicuSy What do you fay 

of Fuller's Earth, of which we make fuch conftant 
Ufe in taking out Spots ofGreafe^ Oil^ &c ? 

Cleon. I can fay nothing more of it than what you have 

faid yourfelf my Eupbrofyne, Its peculiar Property of 

fcouring and cleanftng Cloths and Stuffs from Oil, 
Greafe, &c. made Ufe of in manufaduring them, has 
rendered it an EJfential Article in the Fulling Trade^ and 
therefore of the utmoft Confequence in Commerce ; and, 
of courfe, entitules it to a diftinguifhed Rank among FoJJUs, 
^-Indeed the Microfcope fhews nothing in the Particles of 
this Earth different from thofc in any other; fo that the 
Caufe of this Effedl is yet a Secret. 

Ei^hrof As Nature has bten fo kind to indulge me with 
fb uieful a Material, I fhall cxcufe her for keeping its 

Operation a Secret What is your next Foffll of Note, 

Cleonicus f 

Cleoftm Something that you would imagine by all your 
Senfes was much more likely to yi/// Cloth than the Earth 
now mentioned. — —It is the E2rth from the Soapy 
Rocks in Cornwall, near the Lizard's Pw«f.— There arc 
two of thefe Rocks, at five Miles DiQance. The An- 
gular Property of this Earth is, that it has all the Appear* 
pearance of a Natural Soap, both to the Eye and to the 
Touch, in refpedl to Smoofbnefsj Lubricity or Slippery ne/s^ 
at the fame time that it b^s none of the Effects of doap or 

Fuller's Earth. In one Rock the Earth is much whiter 

and foftcr than that of the other.* There are feveral 

Pieces from each Rock, which I procured for your In- 
fpeftion — look at them, and take them in your Hand. — 

Euphrof. Upon my Word, Cleonicus , if my Eyes were 
fltut, I (honid im<Viii;e I had fo many Pieces of hard Soap 

S 4 in 
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in my Hands, Why they have not only a foapy Toudii 
but they adually look like ^g^> The very Pebbb 
ieem fiippery, as if rubbed with Soap, and thty have a 
foapy look. — ^What I wonder at, is, that it does not 
Jitck to my Hands and Fingers — inflead of that, itieavci 

them quite clean and dry. ^Well, i never faw a greater 

Deception.*— It will not, by what you fay, either bAv 
like Soap, or take out Spots of Greafe like Fuller'i 

Earth. Pray to what Ufcs may it be applied, Ck» 

eniais ? 

Clcon. It is monopolized by the ManufmGurtr$ oiEwg^ 
lijh China, on account of its whitciicfs, finenefs, and 

iirmnefs of its Grain But after all, wc have nothing 

to compare with your Nanhun and Drefsden. 

Euphref, I believe fo, Cleonicus ; for though I admire 
this Mimic £^r//; as an excellent Natural Curiofity^ yet I 
do not admire the China that is made with it at all.— — 
Now what remarkable Foflil have you for our Contem- 
plation next, Clfintcus ? 

Clean, Why that is a Piece of Nature's Glass-Maku- 
FACTURY, what we commonly call Alufcovy Glass; 
and is the principal and moft noble Species of Talk, 
that the Karth produces— —It is dug out of the Moun- 
tains in the northern Parts of Mufcovy^ from a hard Earth 
to which it adheres, as feen in the large Lumps that are 

brought from thence to us. All the internal Ta.ijp Part 

confiils of an infinite Number of Lamit.a^ Plates or Flakes 
of a tough, tranfparent, polite Subf^ance, very much re- 
femblin^ thin Plates or Sheets of Giaf?.— — It is eafily 
fplit, flittered, and feparated into Plates and Pieces, more 
or lefs tranfp<irent, as they arc thinner or thicker. — They 
are often fo very thin as to float in Air — and to produce 
the mofl intenfe and brilliant Colours of Light by Reflex- 
ion, that can be feen in Nature. 1 hey have nothing 

brittle in their Ccmpofition — but very claflic and ilrong, 
(though extremely thin,) and pliant to the lafl degree.— 
Hei'Ce their great Utility in Optics, as the molt proper 
Means for holding Objects placed between two of them, 
to ) e viewed in the Holes of Sliders under the Micro- 
fcope — as they may be taken of any Thicknefs, Length, 
or Breadth that Lanthorris m^ty require, fu they are mu^ 

more 
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more convenient to put into thofe Utenfils than Glafs^ 

which is brittle \ or Horw^ lefs pellucid. Bcfides, it is 

not fooo afftcted bv Fire or Flame ; if a Piece be held in 
the Flame of a Candle, till it be red hot, when you take 
it out you fee no Alteration in its Tranfparency, or any 
other Property.— — Thoui»h by a long Continuance in a 
very ftropg Fire, it will become calcined, and quite Opakc, 
much refembling LeafTin.--^ — I (hall prefentmy Euphro^ 
fym with a choice Sample of this FgJU G^afs, adhering to 
its native Earth, for her further Exanr>ination at Leifure, 
and by which flie may prove not only the Experiments 
now mentioned, but many others at Pleafure, 

Eupbrof, I fee in this, as in moft other noble Works 
of Nature, that their Formation was not a Sportivi 
Amupment of Omnipotence, but bcneficiently intended 
to he fubfervient to the common wants and^ neceffities 
of M-nkind — I fhali thankfully depofite your curious Pre* 
fcnt in my Alufeum, 

Clton. Your religious Rcflrftion on Final Caufti plea(es 
mc much my Euphrohne \ that is ufually the rirft Fruit 
of true Philofophy — This brings to my Mind anew that 
yj^nderful Power we have, fometime ag(^, fo largely 

contemplated, I mean Electricity for fince that 

Time many things have been difcovered, both with reC- 
pcd to the Bodies in which it refides — the Ufes that may 
be made of it for the real Benefit of Mankind — and the 
Means by which it is beft adminiftered for thofe falutary 
Purpoics— — 

Eupljrof, I know by your Stile and Manner of Speak- 
jn?, that I am to hear fomething further both in the 
Pbilofoph'ual and Medical Confideratton of this amazing 
Power. 

pleoft. You are quite right in your Conjefture, my 
Eupbrefyne. — Before, we only took Notice of the Power, 
and faid very little of Amber itfelf, as a Foffii^ the 
moil renowned of any in all Antiquity upon that Ac- 
count as to the Origin and Nature of Amber ^ it is 

fcarcely yet known ; but the moft probable Account of 
it, is of Mineral Nature, a kind of Bitumen^ that was 
once in a Fluid or very foft State, as is evinced by the 
Number of c}^traneous Obie^ obf<prved in it^ as Straws^ 

fmatt 



a6o THE YOUNG GENTLEMAN 

fmaJl Infi^Sj &c. — That it was hardened into the prefent 
State by a Mineral Acid^ of the Nature of Spirit tf Sd- 
phuTy Oil of Fltrol^ &c. The native Colour of Amber 
is Yellow. — It is tranfparrnt to a confiderable Degree— 

It is of a hard, compad Confidence admits of a veiy 

high Polifh — Is of an Inflamable Nature. — It is faid to 
befoluble in certa>n Meniiruums; but that is doubtfol.— 

Eupbrof. Pray CUonicus^ is there any other Foflll, or 
Body, remarkable for EU£lricity^ befides Jmbtr ud 
Glafs ? 

Ciion, There is, my Eupbrofyne ; and it is of late Dit 
covery; — Indeed, it is more eminent than either of them, 
in rcfpeft of its Ele^rical Quality. — It is a Gem, or 
Jewel, which the Dutch Jewellers firft difcovered to haw 
an Elcdtric Power ; for in heating it by grinding and 
poh'fhing, they obfcrved that it attra^fed AJhes and other 
light Bodies near it, and therefore called it the Afoa 
Tra^iiKy but now it goes by the Name of Tourmalin,-^ 
As Eledricity is of two Sorts, Amber poflefles one and 
Ghjs the other ; but the Tourmalin poilefles them botb,or 
rather, boih Sorts may be excited in it. — The Pofitivecm 
one Side, and the Negative on the other Side. — The 
Mode oi exciting it in Amber and Glafs is by RuHini^ 
but in the TouffKalin it is excited by heatifig it only.— — 
1 hus if it be heutcd by the Fire, or hot Water, one 
Side will cttro^^ and the other repel light Bodies.-^^nl 
as it is of fmali Bulk it will not afford thefe Powers in 
Q^iantities and Strength fufficient for Practical Ufcs— 
T i'crcfore the Toufmalin is a Singular Cur iojiiy only ^ and 
as fuch I here prefent my Euphrojyne with one to try 
Experiments upon, when (he has nothing elfe to do. 

kuphroj. This is a Precious St&ne indeed, C'ionicut\ t 
Gem of intrific Value — fuch Jewels as thele ornament the 
Mird^ not the Body. — '1 hey truly decorate the Philo- 
ibphic P;;rt of our Sex — but Pray excule a fmall Di- 
greflion, Cleonicus^ in what refpecls has EUHricity been 
improved k>r H'ledical Purpofes of late ? 

Clean. The true Reafon why E^t^ricity was not fi 
fuccefslully applied to the Cure of Difeafes formerly as 
it is now, was, btcaufe it was given in too great Degnti 
of Force-, this wes foon found to be the Cafe, and ga\'c 

OccaficMi 
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Occafion for the Invention of the Electrometer, an 
Infthiment adapted to the Leyden l^ial^ which meafures 
and adjufts the Ete^rtc Piwer^ or Shocks in any ^ivcn 

Dcgicc you pleaie. The Shock from the Vial itfclf, 

though in the loweft Degree, was by Experience foon 
found to be too great and fudden, for many particular 
Difordcrs, therefore Recourfe was had to S^ rrif from the 
Condu(5tor, and to the ele^r'tc Stream iffiiing from the Point 
of a Metal Wire at the End of it — by a conftant Ap- 
plication of thefe gentler Powers, the Succefs became 

nu)re general and confpicuous. But even here in fome 

Cafes the Force of the Sparks was found to be too great, 
*ivd that of the Sir earn too weak ; which gave rife to the 
Contrivance of giving; the Stnam through obtufe Points 

?^ H^osd^ inftead of Shirp Points in Metal. Thus a 
ower was obtained of an intermediate Degree between 

the other two. And in many Difeafcs was 

found more EfHcacious. — In many DiJorders, an Elec- 
tric Chair indead of the Stool^ with four Glafs Feet, 
was found much more convenient^ and therefuie is now 
fuhftituted for it.— Fhey have alfo much improved the 
Amalgam for the Cu(hion, by which means greater. 
Quantities of Eleilricity are procurt:d from the fame Ma- 
chmc-^Thefe, with many others of lefs Note, arc the 
Means now ufed in Medical EleSfricity^ and with fur- 
prifing Succefs; efpecially in all Difeafes proceeding from 
Ooftru^tions in the fine Capillaries of the Veflels, 
which by the gentle Flux, and Strokes of the Eledric 
Fluid are generally removed, the proper Circulation 
through the Parts rcftored, a:id the Health of the Patient 
of Courfe.— I fuppofe in another Age there will be a 

CoLLE<iE of ElHCTRICIANS J — A DoCTOR OF ELEC- 
TRICITY in every City and Town ; — And an El^£ir'tcal 
Ala.bine and Apparatus in every Gentleman's Family.^ 
l^erhaps, it may at laft come to pafs, that every Man 
may be his own EleSfriclany and tlie Diplomatic Gentry 
quite difcarded. 

Etephrof. I am pleafed to hear you arrangue fo agree* 
ably on the great improvements and beneficial Applica* 
tion of Electricity in the Cwr^ and Rdief of Inva- 

Uds. 1 heartily wiih it could be brought into t 

general Pradlicc,'and rendered (according to your Prp^r- 

nofiicki) 



a62 THE YOUNG GENTLEMAN 

moftlcks) a fafe, eafy, and fpcetly Method of curing, or 
afleviating the many Diforders and lUneiles we are b 
liable to* 



DIALOGUE IIL 

« 

Of the Magnet cr Loadstone, Natard sai 
ArtifieiaL The Naturec/Mac netism, and its 
Polarity, Jbtvjn by Experiments. Oftbi 
Needle and Sea-Compass. Of the Varia- 
TiON, Md DwPi^JG of tbi Needle. Of a Central 
Magnet in the Earth. 

CUonicus, 

THE FoJ/ii I {hall next dcfcribe to you, my En* 
phrofyncy is not only pofl'efed of the moft ufcful, 
but the moft Angular Property in Nature. 

Euphref. And Pray, Cleonicus^ what do you call this 
Fejfil f and what is it's wonderful Property ? 

CUon. It IS the Magnet or Loadstonk, to which 

Jou are no great Stranger, my Eupbrofyne. — You know it 
as the Singular Property of attraiiing and refeOhf 
Irenj but no other Body, unlefs it be it's own Subftance. 
—That there are two Parts in every Magnet, called it's 
I'oLES, from one of which ifTues an Attra^ivey from 
the other, a Repulfiui Power. — This is univerfally the 
Cafe in every Piece of Magnet, great or fmall. — That 
this Power is communicable to Iron^ but to no other 

Subftance. T hat the Magnetic Iron is then called an 

Artificial Magnet^ and a£ls in every refpeft like the 
Natural iWi^^i?^/.— That this Power circulates from one 
Pole to the other on every fide. — That therefore every 
Magnet is in the Center of a Magnetic Vortex^ or At- 
mofphcre of it's own Power. — And this I think will be 
neceflary to (hew jjou by Experiment.— —You here fee 
two Sheets of Writing Paper* 

Etipbr^ 
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Eupbrof. I do ; but I fee nothing elfe, unlefs a few 
Steei Filings in a fine Sieve. 

CUon» Thefe Filings 1 fift over the two Sheets of 
Paper, — and now what do you fee, my Eupbrofym ? 

Euphrof. V\\ tell you what I fee, Cleonicus^^^i fee you 
have cunningly concealed two Magnets under the 
two Sheets of raper, and their £fFe6ls upon the Filings 
betray them. — They difpofe and configurate thofc Filings 
into the Forms of the Vortexes you juft now mentioned. 
They fhew the courfe which the v irtue takes flowing 
from Pole to Pole continually.— —I (hall difcovej: your 
Magnets by taking up the Papers. — I find under one a 
Natural magnet^ but under the other an Artificial cne.-^ 
By this curious ExDcriment, I fee they have each the 
fame EflFed on the failings. 

CUm, In the next Place, you fee here a Natural 
Magnbt formed into a perfed Gleie'^This I put into 
a piece of Cork, aud fet it a fwimmlng on the Surface 
of Water in the Bafon — You fee a black Line drawn on 
the Side of the Cork — then, when the Cork is at reft in the 
middle of the Water, you obferve the Pofttion of the 
Straight Line upon the Cork ; and this my Euphrojyns 
will obferve to be the Pofition of that Line, invariabfy^ 
if the Experiment were tried a hundred Times over.— 
All this is to prove, that every Magnet^ in a Conditiom 
t§ movi frtefyy will place itfelf in one and the fame Pofition^ 
with refpeSl to the Points of the Compafs^ for marsf Tears 
Ugitber without any fenftble Alteration. 

Eupbrof, And what do you infer from this ftrange 
Property of the Magnet, Cleonicus? 

CUom. From fuch Experiments Mankind were firfr 
taught, that if an Artificial Magnet j or what is ufually 
calted a Magnetic Needle^ has a brafs Cap fixed in it's 
Center, with a conical Hole on the lower Side, by which 
it may, be fufpended on the Point of a Pin in the Centre 
of a Circle divided into thirty-two equal Parts, then 
this Needle being truly equipoifed, will, after feveral 
Vibrations to one Side and the other, fettle itfelf in a 
Pofition directed to one of thofe Divifions on the Circle 
oaeach Side, or nearly fo; and that this Pofition or 

Diitdion 
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Dire£lion of the Needle will be the fame for a ng time 
in the fame Place. 

Euthrof. Pray, CUorthus^ are not thefc Divifions of 
the Circle you ipeek of, called the thirty-two Points $fiki 
Compafi? 

Clean. Yes they are, my Eufbr$fyni ; four of theft^ 
thev mark with the Letters N, S and E, W, which ue 
called the Cardinai Points of the Horizon j Wi they denote 
the North and South, and East and West Poiiiti 
thereof. — -—This Circle the AJarinert call the Card^ aoJ 
the Line which pafies through tht North (ti) and jntfi 
(S) Points they call the Meridian Lim of the Card.— 
Now the Skilful Mariner always has it in his Power to 
find the Pofttion of the Meridian of the Place at 8m^ 
wherein his Ship is— confequently he can always idl 
the Difference between the two Meridians of the Sh^ 
and the Card \ and this Difference is what they call 
the Variation^ and eflimate it by the Number of PiitAt 
contained between them on the Card— Then the Variation 
of the Compafs being known, he can Steer his Ship 
upon fuch a Rumb^ or Point of the Compafs^ that her 
Courfe ihall be con ft ant ly directed in fuch manner as to 
bring her to the Po't for which fhe is bound. 

Euphrof. So I find the Noble and nccefTary Art of 
Navigatiok depends entirely upon the Magnet, or 
the Variation of the Needle occafioned thereby, and as 
this is a Matter of fuch prociigio'is Confequence, I (hould 
be glad if I could fee you illuflrate the Method of find- 
ing this Magnetic Variation in feme Way that I could 
underftand without much difficulty. 

Cleo^, That I can eafily do, my Euphro/yne^fee here 
is a Cardy with its thirty-two Points parted on Paflboaid; 
and another IcfTer one in Paper, freely moving upon it 
about a Pm in the Center of each — fo that the Points 
of the fmaller moveable Card may be placed to any 
Points of the Paftcboard at Pleafure. — Let this larger 
Card be fuppofed fixed, or to reprefcnt the Horizon of 
the Place of the Ship.— For every Day in the Year, and 
for any Latitude or Place of the Ship, the Point of the 
Compafs on which the Sun rifcs that Morning is known 
from proper Tables calculated for that Purpoie — and the 

Point 



AND LADY'S PHILOSOPHY. 265 

Point on the Card or Compafs is given by Obfervation 
— therefore the Difference, or Variation is known in 

Degrees and Minutes. For Example, fuppofe to the 

Ship, he knows the Sun will rife on a given Day, at 
the Dillance of one Pointy (or 11? 15'^ from the Eafl 
towards the South, but by obferving the Moment of its 
Rifing on the Compafs, he finds it to be three Points 
from the Eaft towards the South (or 33? 45') then it is 
evident, the Eaft Point of the real Horizon of that Place 
is diftant two Points from the Eaft Point on the Card^ 
and confcquently, that the Variation is there 22? Qcy. 

Euphrof. I thank you, C//0»/ft^;; you have made this ' 
Matter very clear to me— Pray is this Variation of the NoedU 
in it's k\f variable^ becaufeyou fay it will continue witlk- 
out fenfible // juration many Years i 

Clion. The Variation is variable^ or the Situation, and 
Dire£lion of the Needle in any one Place, gradually alters^ 
ib as in a Courfe of Years, to become fcnfible. — Thus at 
London the Variation was a whole Point to the Eaft about 
an hundred Years ago% — After that it veered to the North, 
and at laft came precifely into the Plane of the Meri" 
dian ofLondon^ (o that then there was 119 Variation at all.— » 
Ever fince then it has been veering Wcftward, and i» 
now more than twenty one Degrees to the IVeftward of our 
Meridian. — But this proves no Impediment to Naviga- 
tion, becaufe if the Quantity of it be known at any time, it 
is all that is required*— in making Needles magnetical, 
they are obliged to make the bi^rth Part fomewhat lighttr 
than the Southern Part^ for elfe it would not ftand level, 
but Dip below the Horizon— — but this Dipping of the 
Needle and the Variation^ is the fame thing ; only, the 
former is in a Vertical Plants but the latter in a Hori^ 
Kontal one. — The Needle dips with us about feventy De- 
grees below the Horizon.— But this Dipping of the 
Needle is of no Ufe to Mariners, becaufe made in the 
Plane of the Meridian. 

Euphrof. Pray, Chonicus^ in what manner do you 
communicate this Virtue to the Needle moft efFe^u* 
ally. 

Cieon. In this Affair, three things are very carefully to be 
obferved.^'-jPiTy?, that it be touchea by an Artificial Magmt; 

•s 
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as the Power is much greater, than in a N^tund^n*'^ 
S$c$Hdly^ fhat each End of the Needle be touched at 
the fame time ; the North End of the Needle by die 
South PoU of the Magnet ; and the South End of die 
Needle by the North Pd" of the Magnet.— Jl^ifif;! 
that in touching, the Magnets are drawn from die 
Middle to the Ends of the NudU always — This laft Cautiofi 
is neccfTary^becaufe what is gained by drawing the Magnet 
one way, is loft by drawing it the contrary way, as 
is known by Experience. — And the Second Precautioa 
is neccfiary, bccaufe the fame Polar Virtue in the Ends 
of the Magnet and Needle makes them repel each other, 
and coniequently the End of the Needle that was 
touched by the South Pole of the Magnet, will be re- 
pelled afterwards by it, as you will eafily find by expc- 
riment. 

Euphrof. Piay, can you any way conceive what Al- 
teration is made in the Needle by touching it^ CV/i- 
nicks ? 

Cleon. I (liall Ihtw you an Experiment by which you 
will be better able to judge of that Matter. — I fill this 
(hallow Brafs Difti with fine Steel Filings to the Rim, and 

fliake them together till their Surface be level Then I 

apply the North Pole of the Magnet to the outfide of the 
Bottom of the Difh, and draw ic three or four times acrofs 
through the Center, always the fame way from South 
to North, — In each Stroke you obferve the Filings rife 
over the Magnet, ftand upright, tlien f-11 the contrary 
way, or to the South. — The Filings in this Trafi be- 
come a Magnet, and conduft the Magnetic Power 
through them from End to End, as any other Magnet 
does. — While the Filings that lie in the Difh on each 
Side the Magnetic Traft have no Magnetic Power at 
all.— —This Experiment fliews the DifFcrcnce between 
the Particles that arcy and thofe that are not Magne* 
/iV.— The Magnetic Particles in the Traft, arc regularly 
difpofed and conne£led by their oppofite Poles through- 
out, as appears to the Eye, by their lying all in om 

DireSiicn, Thofe which are not Magnetical lie pro- 

mifcuoufly one among another, without any Order at all. 
—It is further obfervable^ that the End of'^the Trad, to- 

l^ards 
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wards which the Filings pohit, will repel the Siath End of 
the Needle, and thereby prove itfelf to be the NTth P§k of 
the Filings. 

£mfhri/. A very curious and convincing Experinlelitf 
tiiis — I now am fatisfied in what manner the Particlet 
of Artificial Magnets muft be affected in I'ouching, to 
become Needles— —I fee alfo why the Magmt and die 
Needle mutually affed each other, while they are withia 
each others Power.— —But flill one DifEculty remains^ 
Ck§nicHSy and that is, when the Needle is at Sea, and no 
Magnet near it, what then, and there (hould caufe any 
Difmence in the Variation^ or malce that variable in 
itfelf. 

* Cle9n. Something there muft be fome where to a£hiate 
the Needle at Sea, as vou juftly obferve, my Eupbrofpui 
but nothing can a£Feft the Needle that is abfolutely in- 

vifible but Magnetifm, It is therefore evident that no* 

thing befides the Earth itfelf can be the Magnet in quefr 
tion ; fince a Magnetic Vortex from the Earth alone, can 
be fufficient to account for the Phamnuna of the Needle 
on every' Part of it's Surface — but the PoUs of it's Mt^» 
mnifm can .never be in the PoUt of the Gkbe^ or in the 
Ends of it's Axis, becaufe in that Cafe there could be 
no Fariathn of the Needle, but a Dipping only.— Nei- 
ther can they be fixed in any other rart of the Earth's 
Surface, for m fuch Cafe there would be a confiant Vari^ 
atitn in the fame Place. — There muft, therefore, necefL 
larily be an Internal Magnet in the Earth, which it 
mvveabUy and conflantly altering it's Poiition or Direc« 
tion of its Axis. — Thus I think all the Pban&mena are 
£urly proved for Magnetifin^ and the Magnetic KeedU. 
. Euptrof I think fo too, if I may be allowed to judge 
of fuch dublime SubjeAs-— but, pray Cleonicus^ how do 
jou eflimate the Strength ox Gecdnefs of Natural Magnets f 
Clean. By their Blacknefsy Hardnefs^ Pondirefity^ and 
the Weight they will lift compared with their own IVnghU 
F or taking up Weights, they are mounted in the 
manner vou fee this in my Hand, which I (hall prefent 
my Eupifrofyne with.— It will take up twenty timet it's 
own Weight, which is reckoned verv good.— -Some will 
Cake up thirty times dieir Weight, out they ait rare tO 
Vol. IM. T bf 



268 THE YOUN& GENTLEMAN 

te.fQynrf.— The finaller the Loadfton^t the. greuer it^ 
crength in Proportion.— —I once faw a Jmradi §f § 
Magnify it weighed barely three Grairis, and lifted wrdi 
it a piece of Iron two hundred and forty-(cven times iff 

own Weight. ^What wonderful Powers there are ta 

Nature. — Our Earth is environed widi no left than fimr 
Ajtmofpheres of thefe inviiible Powers ; one of Ather, 
another of Aia., a third of Electricity, and afinink 
of Magnetism, conftantly flowing from mir Mapntk 
F$Ii to tbi ctbtr^ wtr aU tke Swrfact •/ tbi Eertb. 



DIALOGUE IV. 

Of the Nature, Form, and wonderful PtLOPiH' 

.. TIES of Island Crystal. Of i^s double 

and Multuple Refraction. The Parallel 

Surfaces ^«// Prisms b^bfy Polijbed^ Tbc numi' 

toils Images made ef the fame Object. 

CUonicuSm 

WE are now arrived, in the Courfe of our Survey, 
to the Contemplation of the faireft and moft 
de^cate FoJJil the Earth affords, and of the greateft Cele- 
brity among; Pbilofipbers as well as Naturaiifls for its 
finguW and amazing Property of a Double Refrac« 
TICK of Light, 

Euphrof. I fuppofe you mean Island Crystal, as 
I have heard you fpeak of its wonderful Property of a 
Double Refraction before now; but of this my Ideas 
are very imperfeft, and (hould be glad, CUonicus^ if 
you would be at the Trouble to elucidate this Matter to 
me. 

Clion. I'll endeavour to do it in the beft manner I can. 
Firft then, my Euphrojyne^ you muft know that this Ijlani 
Crjflat is in common Appearance, much like other 
jCryftals, pellucid- and xlcar as Wuter.— — It alfo grows 
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tfibtl from die hardeft Rock and Stone^ in Form of 
tttxaganai PjraHud$j with very (harp Points.— I have 
bere tv^CK^ Samples, one of c$mmon^ the other of IJIand 
ty^atf'^ibcy difier a little in their Hue, you fee, but the 
Manner of (hooting from the Stone is much the fame. 

Eupbrtf. I (e^ it is ; but thefe are as yet very fmall, 
XUanicus ; I fuppofe they erow to a much larger Size \ 

Cleon. You fee an Inftance of that in this large Spe- 
cimen of IJIand Crjftal^ lying one upon another, and 
Ibme of the Pyramids four or five Inches wide at the Bafe^ 
ind fix or feven Inches long. 

Eufbrof. A wonderful fine View of them indeed ; I 
have hereby a moft perfe<5l Idea of the Manner in which 
it v^eiates from the Rock^^and \>*hat am I next to learn 
toncerning it, Ckonicus f 

CUen. That when thefe lar^ Cryftals ate broken off 
the Stone, and into many diSerent Pieces, each Piece 
(whether large or fmall) is precifely of the fame Form, 
or quadranguiary having /x Sides y and the two oppofite 
ones exaSly parallel to each other.— —But oh every Side 
the two oppofite Angles are equal, in each Diagonaf.-^^— - 
But in one Diagonal they are acute^ and in the other ob^ 

tufe^ or the Fieure of eacn Surface is a Rhombus. So 

that no Side of the Piece can be perpendicular to the Plane 
en which it lies, but muft han^ or inetini towards it.— y^ 
Here is a curious regular Piece, which will evince all I 
have faid by barely infpeding It. 

.Euphrof. This is a fine Piece, indeed ; I perceive in 
it the Truth of every Article you mentioned.-^-^But 
))ray^ CUnutus^ has every Piece the fame Form and 'At* 
tributes ? 

Cli^n. The very fame, my Euphrofyne^ whether they are 
large or fmall, thick or thin, ftiJI the Figure id all the 
fame.— — *Ahd from thence it is manifeft, that any one 
piece for Rhombus) is refolvable into others, in an indc^ 
finite Degree«^Tiiis you fee in the numberlefs fmaU 
Pieces contained in this Kttle Box, which I defire you to 
keep, and examine them at your leizure. 

Eupbrof. That I (hall certainly do, Clemicus ; what a 
wmuUrful ConUxture this demonitrates in IJIand Cr/fid.'^^ 
Tbus much for the Form \ now for that jwculiaT Pro^ 

T 2 perty 
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perty of daubU Refra^lon^ P^^Yy what ain I to underSaaJ 
oy'iti 

CUoft. Only this, that a Beam of Ujshi Inftcad ofpaf&nj 
through it fingly aiid intirc as in Glafs, is divided ioto 
two or more B<ams cf Light \ and the Objed viewed by 
the (a'd Light, is divided In like manner into tm 

or more Obje^s.^ NaturaUfts have hitherto confi- 

dcred only iwo Refradled Beams in this CryftaK But 

having the Curionty to grind and polifhfeveral Pieces into 
the Form of Prifms, I Toon by that Means difcovered, that 

the Refraftion was not only double^ hut^MafiifiU, And 

that a Variety of Prifms produced a great Variety of Rc- 
fraSions, and prefcntcd as great a Number of Images to 

the View of one and the lame Object. Thus fomc 

would (how but two Images^ hvnc tbree^ four ^ fix ^ titehft^ 

Jixteerty twenty Images and more, which demonftrated 

there was a Rcfradtion of one Beam of Light into as many 

different Parts. Nor is this all ^ each Image is at the 

fam;iii ire. tinged with a Variety of Prz/Jw^z/zV Cdours^ fomc 
of which are intenftly ftrong and hrie;ht, when the ObjtA 
is luminoi s as the Jvindow^ Candle^ Sun^ &c. 

Eiiphrof Well, Clconlcus^ you have fet me a longing 

to fee fucK ftrange Phneubmena. 1 obferve you havt a 

great many Pieces, and Prifms in that Shagreen Box, 
whicli I fuppofe arc defigncd for my Entertainment to 
Day. 

Cleon, They arc fo, my Euphrofyne^ but I (hall firft 
fhcw you the common double Refraction through a Piece 
.of Parallel Cryjlal^ in its pure Natural State. — —To 
make this Matter as evident as poffible, I (hall chufc for 
an Objeft'a fmall Circle^ for which Purpofe, the Letter 
P will ferve very well — this Letter, by the double Re- 
fraftion, will appear doulle, or two Circle, and they will 
nearly rcprefen^ the Figure of Ei^ht 8. — — Then by 
turning the Cryftal round, you will obferve that Fi<^ure 
\c^ iT)ove round al.fo — fometimcs it will be in this upriglit 

Pofition 8 i fometimcs in a Horizontal One oo. In 

(hort it win have every Pofition in moving quite round.— 
There, try the Experiment yourfclf. 

E^phfojl I will — I fee the Letter O double — nearly 
like the Figure S.- — By moving the Cry(lal round, 1 
Tec that Figure moving in every Pofition, as you fay .-*-«- 

It 
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It is very furprifing indeed, that two Images (hould appear 
of one Objed. — But pray, C/icnicus, do both thefe Images 

move, or only one of them about the other ? 1 can 

icircely tel! by obfcrving them. 

Qr^. The lattt-r Query is the Cafe, one Image dnfy 

mvi}€S ahut the other, which is fixe L This I (hall (hew 

you by a demonftrative Experiment, in a fmall Afyparatus 
fitted to the Microfcope for that Purpofe, and is no more 
than a Circular Piece of Br^fs, with a fmall Hole in the 

Middle for a luminous Objedl. This is placed in the 

under Part of the Stage that has the fFhecl and Pinipn.-^-^ 
And on the upper Part is fixed a Piece of Cryftal by means 
of Cork ——Then the double Microfcope, with a Mi- 
crometer in its Focus is placed over it, to view the two 

Imsiges of the faid Hole. And when the Pinion is 

turned, the Image of the Hole by direA Rays appears fixed 
on the Threads of the Micrometer, while the other is feea 
to move about it in a Circle at a fmall Diftance.— There, 
my Etifhrofyne^ view the Phasnomenon. 

Eupbrol. This I (ball do with great Readinefs — I fee 

.the two luminous circular Images extremely diflinft-^- 

and when I turn the Pinion, one moves about the other as 

a Center jiifJ as you faid. But the moveable one I fee 

is a little tingea with Colours, how happens that, Cle'^ 
$9ficiiS ? 

CUm. The fixed centra] Image is free from Colours, 
becaufe it is made by rf/V/.^7 Rays — but the other will be 
a little tinffeJj bcc«ufe made by an Oblique Re/raSfioftj 
(omewhat like that by a Prifm ; and which Sir Isaac 

IJewton calls the unn/ual Re/ra£iion. If you view a 

fmall Riiht Line inftead of a Circle, you will f?e the Ima- 
ges of two Line?, fomctimes at a great DiAance, fome- 
times at a lefs, and in one Cafe, where the circulating Line 
coincides with the fixed one, they both appear as one 
fingic Line. 

Evpirof^ This I eafily apprehend, but fhall try the Ex- 
periment when at leifure. — Pray, Chonicus^ as you men- 
tioned a Multiple Refradioriy I fuppofe you mean, that 
fome Pieces of Cryllal have a l^ripU or ^adruple Re^ 
fra£ii^n. 

Clew. They have both, my Eupbrofyfie^ in their Natural 

Formi with parallel Surfaas. Almoft all fine Pieces 

T 3 have 
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have a TrlpU RifraHUv or form thru Imagtt of an Objed. 
Here are many that will convince you of it wben I oave 
put to the Window Shutters, aad range for a Cuik^ 
for thefe Experiments are beft (hewn by CattiU»Uif>i>'-' 
The Candle is brought, now view it throush this Piece.^ 
EHjfhrof. I do ; I ke three Candles perfeSly wdl (bnned. 
^■^ — The middle one, without aiiy Colour at all— -but the 
other two, are very mueh tindured with CoIoorSt as if 
they were refra(fled through a Prifm. 

iileon. The Cafe is but little different, for the two paU 
fide Images arc formed by two unu/ual Rifra&itm^ whidi 
are fo very oblique, that they tinge as much as a thin 

Prifm would do. In fome Pieces of ParaiU Orjftal^ 

you will find this Triple Ri/ra^ion changed into a ^«f« 
drt/plc One, by fplitting the direSi Beam it/elf int§ tW9 ; and 
confequently the middle Image, (which before was C9n 
UurUjs^) into two \ fo that now, four Images of the Can-< 
die appear— View them my Euphrofyne^ 

Euphrof. I fee all the four Candles ; and can plainly 
perceive it is the middle one divided ipto /tc;^, which are 
very little coloured. — Pray, ClionUuSy what Appcarancei 
ariCe from a Candle viewed through a Prifm of lihnd 
Cryftal? ' 

Clean. I have here a Variety of them to gratify your 
Curiofity, as far as 1 can.-^ — No Prifm of this Sort (hews 
kfs than two Candles, feme four, and others by Compo- 
fit ion, fhew^jf, eighty twelve ^ fixteeny twenty y kc.^ — In 
the PrifmSy the RefraAion is very great, and very ftrongly 

coloured. 1 have placed four different Prifms in a long 

Box, with proper Apertures for each. Pleafe to view 

the Candle through them. 

Euphrof. I will- — In the firft I fee two Images greatlv 
coloured — In the fecond I fee four Images — In the third, 
no lefs than^ — And in the fourth, 1 know not how 

many, I can tell ten or eleven. 

Cleon, And in the laft, precifely twelve, as you will 

iind when a little more ufed to look at them, ^Tbofe 

Prifms that (hew more than two or four Candles, do it by 

Compofition. Thus if I take two unequal Prifms that 

have a double RefraSliony or £hew two Images fingly, they 
will, if put together in an inverted Pofmn^ (hew four Ima- 
ges.— 
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Ei.— — If a Prifm of a double, and another of a Triple 
frafiion, be fo combined, they will exhibit fix Images 

—-And thus greater Numbers are produced. ^Now in 

all Iflaad Cryftal, there are eafily difcerned iqany Fijfurn 
ninning acrofs it, in DireSions not parallel to any of Its 
Sides, as in this curious Specimen you fee here,— 

Eupbrpf, I fee them very numerous — all with akund 
Lfgbi reflected from their Suriaces ;— they malce a very 
fiu PbgtnomtnoM indeed, CUonlcuSm 

€SIi§n, Nowoneof thefe jFi^r/j fometimcs happens in 
one df thefe Prifms, and (b fituated as to divide it into tw^ 
mtupuJ Prijms^ then the Prifm becomes a Compound One^ 
and exhibits a Number of Images as I faid before.— *By 
%fingh Prifm of three Refradions combined with a Com- 
pound Pxiun, you may encreafe the Number of Images 
to an incredible Degree, — but as Faith is rather a Faolc 
in Pbilofopby^ I will convince you by a plain i^tf/7.— You 
fee here a Compound Prifm in which I can plainly 
number fixteen Images — fee, my Euphojym^ how many 
you can tell. — 

Eiipbr$f, I can fee but fourteen or fifteen at moft.-^ 
I think that a great many — they make a mod brilliant Ap« 
pearance by their Number and Colours. 

CUnu With this Prifm I combine one with a 7r^ 
Jtrfrani$n.'-^ — And now my Euphr$fjniy behold the £f- 
fca. 

Euibbrof. Dear me how furprizing is the Sight !^ (ee 
ao leis than three Companias of Images, Rank and File^ 
in which there are at lead near fifty in Number — how 
ftrangely are they tinctured !^(bme Flames all over Green, 
ibme all Blue, Indigo, Purple, &c. fuch Refplend- 
ency I never faw before— no Chandlier can compare with 
it.— — 

Clivn. This £ile£l, wonderful as it is, may be produced 
in oneentire Piece of Cryftal formed into a Prifm at each 
£nd.-^But here is a Piece of Paralhl Cr/ftal that (hews 
no lefs than fivinttm Images of itfelf^ without any prif* 
inatic Form— look through it. — 

Eyfhrof. I do— I fee three in the^ Middle, and feven on 
each Side very plamlyi^Pray how do you account for this, 
Qimcw f 

T 4 CUon. 
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Clion. As yet I cannot Account for it at all^-rAod 
where Myftiry Itgmi^ then Pkilofophy muft m^.— You 
muft be content with what you have feen, and with the 
Sptdmifis I leave with you, for Amufement, and a mtiA' 
lefs 7feofwr$iQi[ yoMt Mufeum. 



^im 



DIALOGUE V. 

Cy Asbestos cr Amianthus; Its wondcrfalNa* 
tun ditd Property ofrefifting the Force of Fiai. 
Of Incumbuftible Cloth. — Of Mundics.— 
OfGh^jscr Precious Stones. — Of oibar Mi* 
KERAL Bodies, 

Cleontcus. 

THc FoJJUs we propofc to examine, muft be poflefled 
of feme fingular and extraordinary Qualities and 
Charafiers ; ;ind in this rcfpcft, that ftrange aind furpri- 
fing Properly of rejijiing the Force of the ftremgejt ¥m^ 
peculiar to the Asbestos, renders it a Subjeft worthy the 

greatcft Notoriety and Admiration. Of this, my £«- 

fhrofyne^ fee here a Choice and felefted Specimen.—— 

Eupbrof As you hold it, Cleonicus^ I fee nothing re- 
markable in its Appearance — it feems to be a common 

Fejftl Stone. But its Proper:y of refifiing the Foree •/ 

Ftre^ is not the Objcft of Sight. — 

Cleon. "Well, then I will turn the other Side up- 
wards to your View J and will that pleafe my Euphr^- 
fine? 

Euphrof Good Lack ! what a wonderful Difierence 
in the View of the two Sides. — How delicate and beautiful 
a Surface is now exhibited — ^It appears like the fineft 

Green 5//^, or Sattln. Sure it is a Sort of petrifiei 

Cotton or Silk. 1 fee very plainly, fitky Filaments nxn 

through the whole Length, and compofe the whde Sur* 
face.— — Pray, Cleonicus^ what gives it that fine charming 
Clefs, I fee } 

Clemk 
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That is owing to the Firmaefs of its T^fxtttn^ 

natural P$ltft> of its Fihra. But now you fee 

> thofe Fibres or filky Filaments with the Point 
die, and then they appear quite of a different 

d Colour. It is now a Parcel €^ the foftcft 

flanci you can fee, and whiter than the uJ^teft 

— Only fed 4c, my EuphroJ\ne. — 

f. Why, it is fo very fofc and filky, that I ^m 

feofible I touch any thing.-r-^Sure, CUomcus^ 
ht very eafiW be wrought inio a fVib of fine Silk 
nd fo naake Garnnnts of it. 

The JncienU bad the Art of doing this, and fo 

Moderns. But the Misfortune is, there is not 

of this finer Sort you fee, tc fupply proper Ma- 
or fuch a Manufadure of Cloth. — And even this 

a hittU Nature, breaks into ibort Threads, and 
t were woven with fine Ftax tnixt with it, you 
ardly make Cloth of it at all. -And another 
, that you cannot make a wtty fine Thnadhy mix- 

A/beJlos and Flax together. And when the 

; made, it muft be put into the Fire to burn away 
Flax, and fo leave a pure AmianfhuSj or incumbu/H^ 

rof. That is almbft a Pity, becaufe when our 
, Stockings, &c. were foul, we ihould be able t$ 
hem by only throwing them into the Fire, which 
Pave a deal of Kxpence and 1 rouble in Wafting, 
'ay CleenicuSf have you ever feen any of this extra* 
y Cloth ? 

r. Yes, maf^y a Piece, my Euphrofym ; I once had 
f made of it, which was a Prefent to my Grand" 
from Italy ; where the heft Foflils of this Sort are 
, and where, of Courfe, the beft Cloth is made.— -I 
rought you a Piepc of the moft Superfine I could get, 

coarfe enough too. But it will do well for you 

Experiments withal, to entertain yourfelf or a 

at any time.— —And without both the Foffil and 

thy your Muftum would after all be very defc<^ive. 

ve much of this Fo0il in England^ but of an in* 

Mature, and of very little Value.— The moft va# 

luable 
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luable Foffils of every Kind, except MwtuEcs^ are fbundii 
|he hoitir Reghns of the Earth. 

J^uphrcf. And pray, Clemitu^ what is that Sobftuce 
you call Mundic f 

Clmn, MuNDic is a Species of that Sort of Marca- 
ftte, that is chiefly remarkable for its gr&t Varielrofdii 
moft intenfe, glorious, and glowing Colours uA aie 

to be found in Nature. *Muniie may be faid to wear 

the rich Livery of the Dbity^ there being no Bodies of 
she Animal or Vegetable Cfafs, whofe Rifnlgaui is cfm* 
parable to that of the fined Sort of MmnHic. — Its refplea- 
dent Colours are innate and permanent. — They are height- 
ened to 9 Degree not to be conceived without feeing them. 
-—They have the grcateft Variety of all Prifmatic Ohm 
in deeper t)yes than in any other fiodies we know.— The 
Rid^ Orangey YellatVj Green^ Blui^ Indizo^ Purple^ Fiola^ 
and every other Hue we know of. — The more they are 
magnified, the Aronger they appear-^and when they are 
prof'crly placed in the Cjjiike Solar Micrcfc^pe^ and mag- 
rifled about forty times in Diameter, they exhibit fucb 
Scenes of Glory, as are perfedtiy ineffable, and cannot 
be conceived without viewing them,— -»— Almoft every 
one that firft beholds them exciaims, IVbat heavenhViewx 
an tbeft ! — The firft fine Day that happens, my Euphrory 
fyne^ 1 fhall difplay many of thefe CtUfiml Pr^JhiQt 

to your raviihed Sight. At the fame time 1 (ball mew 

you the StruiSlure of anothei Form of an Opake Solar 
Microfcope, much better adapted to cxpofe the aoia* 
zing fine Texture of thefe and all ot^ier Mineral 9^ 
die$. 

Euphrof. I fhall be impatient till Heaven (ball favour 

us with another clear Sun. In the mean time, GCr^ 

nicus^ you will proceed in your ReviiW of FofSb^ 

Clitm. The next Clafs of Foffils are thole the Wori4 
fo much admire under the Epithets of J Ewf |.S| G J^MSt 
aiid Fr|£Cious Stones. ■ It is no wonder, when we 
confider what a Degree of Tranfparencyy Varietf $f Brit* 
iiant Cthursy Hardnefi of the Subftance, and Scarcity of the 
SubjeA, is found in mofl of them.— —The Crystal 
may be reckoned amopg the firft of thefe, as being the 
mon common 3 it is a perfectly colourlefs, tnuifparent^ 

aad 
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jHid very hard Stone, growino: from the Rocks in a pf^ 
rmfttdirrf Form in general, and fometimes it is found in cho 

FWm ^r a Pel^9 as the Bra/tl Pebble^ &C9 The 

AivATC has had the honour of being ranked among ^r^* 
jcUms StcmeS) (but for very little Heafon, as it is too com- 
mon,} for the moftPartopake, and variegated with Co^ 

lours in a curious and irrei^ular Manner. ^-ThejASPBt. 

s^ found in form of a Wtni or Pebblk ; and, when 
WRMight» appears of a beautiful Grgtn^ fpotted with imt§ 
Ckuds fometimes, and is fcarcely peUuctJ^ unlefs very 
thip. — The Emerald is in form ofkPihbU^ and fome^ 
times of Cryjial ; both Sorts, when polifhed, appear of the 
fineft Green^ in all different Shades, from very dark t6 
extremely palc-^Thofe of the Pfbble Sort are very kf^tf 
and tranfpartnty but not glofly as the CryftaUim.^^ihB 
Carneuav, Sarda, or Sardius, all Name$ of the 
fiime Gem ; found in Pebble Forms, and when poliii|cd| 
appears of a Flejh Colour^ though fome are whUiifi^ aM 
others Bhod'^nJ; and fome beautifully variegated, asii 
veined with pale Red and White.-—— Onyx is a precidup 
Stone or Gem, as it we^e, half tranfparent ; foroaed tQ 
Zones about a central Body, and is not inferior to ochei^ 
lemiM>pake Gems in luftre and brightnefs. — The Rings 
or Zones are a diftinguiflied Beauty to this Stone, whidk 
admits of a very high Poli(h,-*-The Sardonyx is a (eoii* 
tranfparent Gem, which partakes of the Nature of tbo 
SarJius in its Flejb Colour, and of the Onrx^ in its zoned o^ ^ 
tabulated Form, — It isdiftinguiflied intoSpecies,accordii9 
to its great Variety of Tinges^ Zonts^ &c. — The ToFA^ 
is always found in an oblong Pebble Formy and was called 
the Chryf$liie among the Ancients, for its Golden Cokur^ ia 
which it excells all the other Gems ; but it has all P^eca 
of Tinges from very deep to very pale ; it is efteemed fy 
valuable, that it is faid the Gre^t Mogul has one worth 
20,000 Pounds.*— Sapphire is the moA fingular and 
beautiful of all Gems for its noble Azure, or Sky cJaursd 
£/vf.— They are fometimes found in Shape of PMI$t^ 
and fometimes in that of Columnar Cryjlats, with fhori 
pyramidical Tops.«— They are of the paleft Tikgi to the 
deepeft Indigo ; the Pebble Sort are the beft, and of ex« 
ceeding Vabie.**The Ruby is a Gem of great Rank and 

Henawa 
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Renown for its celebrated fine glowing Red Coloor, 
and Hardncfs; it is always found in the' Shape' 
of fmall oblong flattiih Pebbles.— And one of tenCantt, 
is worth 216 Pounds, if of the beft Sort and Colour^— 
They oftentimes have a Nairn P9lijh fo perfcA as nut to 
need the Jewelers Aid^ — The Carbuncu isonly a Spe- 
cies of the Ruby kind $ it is io called> bccaufe when beU 
up Co the Sun, ic rcfcmbles in Colour a ginoifig CSmnetl. 
—Beryl is a finer Sort of Cryfial of the Cohmmar Fuw^ 
but it is atfo found in Pebbles* though not fo common, nor 
lb good: it is remarkable for zfm Bhifi Gntn Ctbw^ 
which it never loofes, or changes. — The Jacinth or 
Hyacinth is a Gem of the pellucid Sort, of a RidOlwr 
with, a Mixture of Yellow ; like mol\ others, it is found in 
Form of a Pef/hU or of cdum^ar Cry/hL-^lx has a great Va- 
ariety in it's Tinges from the Ruby to the yimhir. -^AmS" 
THYST IS a Stone of a beautiful Colour, being a mixture of 
Red and Blvty which give all Uegrces of a Purple Hut i it is 
ibund in form of Pebh/es and CryJhL — The Garnct is 
a Gem of a deep Red Colour y with a caft of Blue \ but 
variable in its Tinges, down to a F^ejh Colour y It is ex- 
tremely fubjed to flaw's and blemifhcs, — It does not loofe 
its Colour in Fire, like other Gcnis.< — It is always found 
io iho Pebble Ferr^w.— Adamant, or Diamond, is the 
Principal of all Precious bion?s ; it excels every Body 
in Nature in two rcfpef^s ; the firil is Hardiufs^ tbc 
iecond the Pouer 0; RefraSiing Light -y it is cut 
and poliihed by its oivn Subitance only, reduced 
to fine Powder : no other Body will touch it % it ex* 
Ceeds the Power of RefroSling Light in Glafs or Cryf- 
tal,( nearly in the Pioprrtion of five to one and a half, 

or ten to three. No Wonder fo great a Power of Re- 

fradion fhonld render ii fo Brilliant and Sparkling, and 
of fuch prodigious Value. — The Great Mogul has the 
largeft in the Wor d, weighing two hundred and feventy 
nine Carats, or two Ounces and a quarter^ worth (even 
hundred, kvcnty-ninc thoufand, two hundred and forty** 
four Pounds. — it is found in various Forms of Cryft^, 
and Cr^f^aliine Pebb.ts, v.iih feveral irregular Sides or 
Faces, which have cftca a Native Polifh — The Heat of 
coBiBiou Fire docs nut afFw^ it* It is the Produce of 

th6 
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the Eaft^hdiei and other Parts of the Torrid Zone, as 
all the bcft Sort of precious Stones are» 

Eyphrdf. WelU CUonicusy you will fet me to reading 
on thefe Sbljefts, Tor. I tjijW not" reniemb€if baKwhaC 
you have told me — But pray, after thefe extraordinary 
Foflils, are there any other worth the Notice of a Female 
Cennoijfeur. 

Gle$n% There arc many others of great Note and Ufe ill 
Medicine, . Arts, and Trades ; but of littlexroncern to the 
Public in general — Thus the Lapis Lazuli, is a Stons 
of which is made that fineit of Blue Colours called 
Vftramarine — — Alfo the Turquoise Stone fcmetimes 
reckoned among the Gems. — Bismuth,, and.ZiNK^, fa 
much tifed in Gold and Silver S^/ifr/irg— Antimony, 
remarkable for its U& in Medicine — Native Cinnabar, 
which is a Sort of Mercurial Ore, as they Obtain il^/r- 

€ttrj from it. Sulphur, the moft inflammable Sub* 

fiance in Nature, and of the greateft Uie in Medicine, 
and common Life. — Bitumen, of a Pitchy Sulphureioas 
Nature. — Asphaltos is alfo of a bituminous Quality. 
Naptha, a liauid Bitumen, very inilammble, and hard 
to be extinguiuied. — Petroleum, a Sulphurerous Oil^ 
diftilling from the Cle/is of Rocks. — Arsenic, a Mine«t 
ral of a moft P^ifomus Quality. — Salts of many kinds, 
as Alumy Sal Armoniac^ Nitre^ Bvrqx^ SaUGim^ &c.-^ 
Vitriols of many Sorts, Blue^ Green^ ReJ^ 1Pbit$^ 8rc. 
•^But after all; nbtbing will edify my E^hroTpii in Chit 
Science of Mitierals fo efFe<£lually, as a real Infpedion of 
Specimens of the beft in each kind, and the Names wrOts 
on Slips of Paper pafted on them, to diftinguiih them^ 
and of thefe I fhall procure very foon, as l^rsea Varidy' 
at I poffibly can to garoiOi her Mufeum withal. 
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Qf Ores; the Method vfextraBifig tbiir MftlUi 
the Proptrtus dfCatv, SlLVElt^ CoppkR^ lixatf 
TiK, Lead, and Mbrc0iiy.— *— Cy Fadkioui 
MetaLS, Brass, Steel, Pewter, Tin-^lAtes. 

Cleonicus* 

W£ are, at length, arrived to the laft, but fnoft 
Capital Part of our Survey of Foffil and Mi* 
Aeral Bodies, and that is, to the Coi)lideration of Ores 
ind Metals. — For what, my Eufbroffne^ would all the 
Gtms of the Indies arail us if we had not Atmej to puN 
Chafe them ^-^Our Money i^ made of thofe Precious AU* 
iabf GM^ Silveti and topper^ while Irortn 77/», Lead, 
tnd Merdiri fupply us with all the UtenTiIs of domcf* 
dc Lrife and Buiinefs^ 

Uttphref. i^ray, Cleomcus^ what do you rail Ore ? 

Cleen. It is a hard Mineral Stone, either Rock or Feb* 
tle^ which is impregnated more or lefs with Particles of 
Metal i and thefe being feparatcd from the Earthy Part, 
are melted into a Solid Body or Mafs of Pure Metal. 

Btfpbrof. Could you juft hint to me the Method they 
take to do this, CUonicus ? 

Cle9n, The Miners have Stampitig-ATtlls for this Pur* 
pofe; which by conftantly Stamping the Mineral Lumps, 
break them into fmaller and (mailer Pieces, till at laft 
they reduce it to a mere Mineral Duft or Powder* — This 
Powder is carried by a Stream of Water from the Mill 
A^tfat JPhtforms of Wood, lying one below anothetf 

upon 
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pon a gradual Defcent, and thus upon eaoh Piatfonn 
)e Powdered Mineral lodges, according to the Size and 
iTeight of the Particles, till that on the lowed Part be- 
>nies as fine as is neccflary.-— This pulverized Ore thejf 
irry to the Smelting Houft^ where it is put into a large 
urnace, with a proper Flux to promote the Fufion^ and 
lere, by the Force of Fire, it is sielted, and (inks to the 
bottom in a Fluid Static while the Earthy Part all rifes 
> tbe Top, as being much lighter.-— La(ily, the melted 
fetal at the Bottom is drained ofF into proper Veflels, 
rbere it gradually confolidates by Cold in the hard mafly 
ubftance of the Metal, in tne Forms of Blods^ In^ 

P#f» &c. 

Empbr9f. I thank you for this (ketch of tbe Procefs of 

'mMng^ CleorJcut. 1 think I have beard fome of tbofc 

)fes afford exceeding fine Objeds for the MicroC» 
ope. 

Clean* Moft exquifitely fine are thofe of Sihir and 
7$^ifj but of other Metals the Ores are in that refped 
tot confiderablc.— ^The various Vegetation and Sboot- 
Dg of, Silver through. the whole S ubftance of the Ore, 
nail Sorts of Configurations like Sprigs, Brs^ncbes, 
■crn-Leaves, &c. is wondrous curious to behold with 
be naked Eye, and much more fo, by the Alicrofcope*-^ 
the Piece you here fee, is the richeft that the cele^ 
iratedMine of P^/^ produces. — This, with many mofc^ 
ire defugned to enrich my Eupbro/yai'a Mujium. 

EufSrif, And, pray, what makes Copper On fo le* 
narkably fine for the Microfcope ? 

CInn* The Rreat Variety of incomparably ^ne Co^ 
ours in many specimens, thoueh not in all — It ia Cop* 
)ef''in general thar (inges mo& MarcaJiUs x». MunMcs^ 
^^rjflal:^ Precious Stones^ ice. with their richeft Dyes (^ 
Qreen^ Blue^ and Purples^ of every Hue.— The opeci- 
mens of this kind are as beautiful as numerous, which 
ice. intended for your Repofitory; and all'wix)te upon^ 
to diftinguilh them from MundicSy Sec. 

Eupbrof You accumulate Prefents upon Prefents fl$ 
bft, Cleonicusy that my little Colledlion will be of venr 
Pfcat Value by and by. — — But^ pray, how inaay dif* 

icfcot 
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fcrcnt MetAlS may yoti produce fiom Orc$ of ewf 
Sort? 

Cleon. From tbbfe properly called Metallick Ora^ only 
Seven Metals are produced, nnd they are GoU, Sihtr^ 
Copper, Iron^ Tity Lead^ and ^^rrrifry,— Thefe all agree 
in the common Dtjinithn anH Charaheriftic of MfitAL, 
which is, that it is a hardy Jh'tning mineral Beif\ fnfiU 
In various Degrees of Heat, moftly that of F*irc ; Clw- 
irefcibU by Cold ; Malcable^ or dul^ile under the Elam- 
mer ; and is the heaviefl of all Bodies. 

Euphrof, I fiippofe by your mentioning Gold firft^ 
it fs the Prindpal of all Mtttils. 

Clecn. It is ; and its Chara^erejUc Properties are as 
follow — It is the moft Pure of all compound Bodies— It 
is alio the Heavljl of all, being; \()\ times heavier 
than Water. — It is moft DuUile ox Malleahle of all Me- 
tal?. it is Fufd>le in the Fire But is tnQrefxed^ or 

loofes lefs in the Fire than any Metal, — It is />//«i;by 
ReJlr^Ied Lights and of an Jzure Colour by RefraHei 
Light through the thin Leaves tl^ereof. — It is diflblvable 
only in Jqua Rrgia^ and Mercury — It has an Obtufe 
Sound— It IS fometimes, though rarely, found in Ore\ 
fomctimcs in its Native Stafe, in large Clods of Purt 
Gold; but moft commonly in fmall Grains or Duft in 
the Sand of many Rivers on the Gold Coafi of Gmnett 
and other Places. 

Euphtof. Pleafe next to tell mc what are the peculiar 
Properties of Silver , Cleonicus, 

Cleon. Silver is the mcft pure^fixed^ and du£Iile^ of all 
Metals after Gold.— It's Cohur is the n^oAperfeff fflitt 
»-lt is loj times heavier than Water. — —It difcovers 
more of a Vegetable and Jrborefcent C nfiguratimi^ both lA 
it's native and aijjolved State:, than any other Metal — It 
is diflblvable into a pellucid Fluid, by jfqua Fortis^ and 
Is eohurlejs. 

» Euphrof, I think you mention Copper as the third in 
Order and Value of Metals — Pray what are its fpccific 
Properties ? 

Cleon. Coi>PER has only one Property that principallf 
dUHnguiflies itj and that is, it's Sound ^ it being the moft 

fonorous 
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fonoFOUs of all the Metals. It is of a Red or dap 

Purpte Ctf/tftfT^-^— 'but gives a fine Blue to a Solution of 

it and alfo to the Cryftals, which precipitate to the 

Bottotn— -Its Weight compared to Water is nearly as 
nim to mu — tt is moftly found in a very hard Stone of 
a dark Colour, running in Veins or Loads, between 
Beds or Lavers of Rocky Earth or Stone. — It is fome- 
times founa in it's pure Native Form^ and perfectly 
Malleable—^ — Sometimes it appears to have a Vegetative 
Power of (hooting Twigs and Branches— —And very 
commonly it exudes in the Mine in form of Blue pointed 
Ihining Cryftals, in large Heads of fix or eight Inches 
wide, glorious to behold. 

Supbref You will now pleafe to rehearfe to me the 
Properties of Iron^ Ckonicus^ which you mentioned sifter 
Copper* 

Clnn. Iron is the bardefl of all Metals— It is fuftffU 
but with the greateft Heat — Is malleable and du^ile with 
m common red Heat — May be hammered till it becomes 
red hot^»\% the only Body in Nature fufceptible of the 
Afmgnitic Power — It's Weight to that of Water is as 
fight to onoj nearly^^It diflblves in jtqua Fortit witi) a 
Rapidity and Effervefcence beyond any other Metal — Is 
corroded by the Acid in the Air verv readily, and be- 
comes rufty — It is of a wbiiijb elittermg Colour, when 
broken — When red hot under the Hammer, it fends off 
Series or Flakes of calcined Iron^ hiehly Magnetkal — It is 
never found Pure, but always in Ure^ either Pebble^ or a 
hard Storu'^lt niay be extra£ted by the Loadjlone from 
the Aflies of Plants — And yet difcovers lefs of a Vegetahk 
Configuration in Cryfiallizing^ than any other Metal. 

Empbrof. And fince Tin follows Iron in your Cata- 
logue, fo let me know next, what are its Special Proper^ 
tiesj Cleonicuit 

Cleon. There is nothing very Singular in Tin — It is, 
indeed, the Lighted of all Metals — It*s Weight to that of 
Water is as Pttle more thzn /even to one — In Colour it is 
as white as Silver — But it is fofter than any other Metal 

but Lead — Is malleable to a confiderable Degree It 

mdts with a fmall Heat~-Vcry little Subjea to Ruft^^ 
Not at all Ssufrsiri— It has the leaft Fixity in Fire of 

Vol. lU. U any 
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any Metal — It intimately mixet with every other Metalt 
and makes them all brittle, but Iron — It is found in Oie 
of hard Stone, and alfo in opake Pebbles. 

Euphrof, The laft of the Solid Metals you named wis 
Liad^ pray what are its Properties, CUtniais f 

CUon. Leah \s beav'tefi of all Metals, tKCtpt Mtrturj 
and GoId\ it's Weight to that of Water being nearly as 
ileven t$ ont'—lx, is the Softeji of all MctaJs — Therefore very 
Ju^ihinAfiexibli — It melts the fooneft of any metal — ^The 
Jeaft Sono'ous of all others-— It has the leaft Elafticity of any 

Metal And the leaft fixed in the Fire ■ It is feldom 

found pure, hut in an Ore of a glofly Black Colour, 

Euphrof. The I all Metal you faid was Aiercwrj^ nam 
that being a Fluid Body^ a.nd a Metal you defined to be 
a Solid One, pray, CleonUuSy what am I to do with this 
feeming Inconfiftencef 

Cleon, You have nothing to do, but to underftand the 
Matter rightly, my Euphrofyne — Fluidity is one State of 
all Metals by a certain Degree of Heat ; and Fixity or 
Solidity is another, by a Degree of Cold that our Air 
always affords ; but that Degree is far. from being fufi- 
cient to fix Mercury^ or convert it into a Solid Bedy^ nor 
yet is it cold enough at the Jr£fic Circle — But at Peterf* 
burgh an Artificial Cold has been made fufficient to fix it 
into a Body as hard as Lead^ and whiter than Tin when 
cut — It was alfo duSiiU or malleable with the Hammer— 
and had all the other Properties common to Metals. 

Euphrof. I now underfland you perfe^lly well, and can 
never expedl to fee it in this laft State of Fixity — But, 
pray, Cleonicus^ how happens it, that among all thefe 
Metals^ you have not mentioned Brass ? 

Cleon. Becaute it is not a natural^ but only a faQiti^ 
$us Metal^ or made by Art j thus — to feven Pounds of 
pulverized Calamine Stone^ they put five of Copter^ and 
letting it fland in a Wind Furnace eleven Hours, it 
is in that time converted into Brafs, as we commonly 

fee it Steel is not properly a different Metal from 

Iron — It is only Iron, fo altered by Art, as to become 
of a finer Grain, and harder in various Degrees ; and fo 
more fit for Cutting Tools — Pewter is a Compound of 
feveral Metals and Minerals ; as 77/7 mixed with Liod^ 

Brafs^ 
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Brafs^ Btfmuth^ &c. — Ttn Plates are really Iron PlaUs, 
tin'd over on both Sides, and are penetrated fo ft.ongly 
by the 77», that they appear to be fuch by their Whitc- 
nefs when cut — But ftill the Ifon retains its Propcty 
of Magnetic Firttte^ and is as much attradcd when tinea 
as before. , ' 

Eut>hrof, Well, I think you mud nearly have ex* 
haufted the Sabjr6t of Metals by this time CAWrirx; 

and pretty well fpent yourfelf about it Therefore I 

would excufe you from any further Trouble on this head, 
unlefs any thing extraordinary remains. 

Clton, There has been of late a Difcovery made of a 
New Atimral called Plat in A, which has fome Pro- 
perties fo remarkable, that I think my Euph^Gptne (hould 
by no means be ignorant of — One of ihcf is, thatjn it*s 
Pure State, it is heavier than Gldhfelf, — According to the 
Ute celebrated Mussenbroek, it is heavier than Gold 
ill Proportion o^ twenty J even to nineteen nnH a half\ confe« 
quently it is much the heavieft of all Bodies y^t known. 

—It is alfo of a Yellow Colour, like Gold But is 

hard and brittle — And with Gold and Silver, m^ike very 
rich Compounds, fuperior to any Bell-Metal^ Pinchbeck^ 
or Princess 'Metal, — I have brought you a Pu'ce of Pla- 
tina, the bcft I can at prefent get, that my Eupbrofyn^s 
Mufeum may be wanting in no one Article that is cu* 
jrious* 
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^he Na'nre and Properties of Water, Ollt 

Spirit, aftd ether Fluids; explained cndisih 
firmed by Experiments. ' 

Clionicus, 

WE have already largely treated of the Nature of 
F/ui'-ity in gcncraL and particularly the principil 
of all Elcifl'c Fluids^ the AiR, I (ball now turn 017 &h ; 
fhrojyne^s Thoughts to the Contemplation of the Natuiti 
Propi rtics, Motlonb, and Efr'csits of common and undaf* 
tic Fluids, fuch as Water, Oil, Spirit, &c. becaufe die 
KnowicdiC of theft' w'.Ii furmih her with the RatUm^kct 
many great arid marvelous Efteds, both of Nature and 
Art, which y.'i remain for her to be inftruAed in. 

Euphrof, Tiic Etiquete of n y Philofophical Studies I 
mull ieiive to the fuperior Difcretlon of my dear Cfa* 
7iuus. — My Part is that of a Pupil^ and, at prefiuity litdc 
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more than a ^erifl So in the firft Place, pleafe 

to inform me what Fluidtty is, .and what the Caufe 
thereof? 

Cleon, A Fluid is defined to be a Subjlanci whofe Parts 
mri fret to moviy and will hi put into Motion by any thi 
haji Foru imfnjjed upon them. — This you ever obferve to 
be the Cafe of Water, and all other proper Fluids.— 
But as to the Caufe of Fluidity^ you mi^ht as well afk 
ne what is the Caufe of Gravity i To which 1 could 
give no other Anfwer than, that it was the EfFedl of 
the Omnipotent Fiat of the Creator ; who as he faid, 
i,et there be Light, and there was LIGHT ; fo he faid, 
Le^ there be Gravity, and all Matter became heavy-^-^ 
The fame Almighty Being faid at the beginning. Let ftmt 
Parts of Matter be fixed^ and let others be Fluids and 
immediately. Fixity and Fluidity in Matter were 

the Refult The Fixed Parts were called Dry-LanJ^ 

t>r Earth; the Fluid Parts he called Water; and 
their gathering together into the immenfly laree and deep 
Cavities of the Earthy he called Seas — This is all I 
think worth while to fay upon fuch infcrutable and re- 
condite Subjeds. 

Eufbrof. Well, Cleonicus^ though we are not acquainted 
with the Caufes of things, it is no Obftacle to our 
Knowledge of their moft ufeful Properties and Eflfefts^ 
as is evident in tb« Cafe of Gravity — Pleafe therefore 
to let me know what are the Principal Properties of 
Fluid Bodies in General. 

CJew. As the Particles of a Fluid are in their own 
Nature free to move, they will always be in a VoluhU 
State by any partial Force that is imprefled upon them; 
that is, they will be moved among themfelves by the leaft 
force that is imprefled upon their Surface, but this is not 
the Cafe of a fixed Body. 

Eufbrof, This I know by common Experience, 
Cleomcus', and pray what is the next Property of 
Fluids ? 

Cle0t. As the Particles of all Fluids^ as well as &)liJ 
Bodies^ are equally afFefted by the Attradion of Gravity, 
fo thev mufl be equally heavy — And taence it will follow, 
that fluids prefs upon the Bottoms of Veflels which 

U 3 contain 
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contain them, with Forces always proportiomd t$ the 
^antity of Matter^ and, of Courfe \n Prop&rii§n i9 tlkir 
Hiigbt above them, 

Eupbrof. Th's I al fo very eafily conceive ; as a per- 
pendicular Column of thofe Fluid Particles, (landing 
upon a Point in the Bottom, muft needs prefs upon it 
with all its Weight ; and therefore with a Force an- 
fwerable to the Height there^f-^Ami what is faid of one 
Column, is true of all, and therefore of the whole Body 
of Fluid, of courfe. 

Cleon, You rcafon quite philosophically now, my jPxr* 
pbrofyne ; but what will you fay to the next Principle 
of Fluids, which is this, thi7t they exert a Force of 
Prejfure^ equal to their Gravity^ every Way^ or in all 
DireSliom equally ? 

Euphrof. Why all I can fay to it at prefcnt, is, 
that i don't clearly undcrftand fuch a Doftrine, Cleonicus 
—This I am fure of, that Solid Bodies prefs only in 
$ne direffion^ viz, perpendicularly downward — How Fluids 
prefs in all Dire^fijnSy you will pleafe to explain to 
me. 

Cleon I will, and that from one Obfervation only, which 
IS their Uiiivcrfal Equililnium^ or that State in which 
they mutua'ly cquipoife and fupport each other, and 
thereby produce a State of Reft through every Part of 
the Fluid — Now as this is moft evidently the Cafe of all 
perfect Fluids, it is certain that every Particle of the 
Fluid Mafa mud h^ve a Force afFcdling it on every Side 
equally; iince, were the Force greater on one Part than 
on another, it would produce Motion in that Particle, 
and deftroy its Equilib'tum or Reft. — And indeed it muft 
be allowed as a ftlf-evident Axiom in Phihfpphy^ that a 
Body urged in every Direct on equally^ wiil he as ferfeff^ 
at refl^ as if it were offeSied by no Force at alU 

Euphrof Indeed you have placed this Matter in fo Clear 
a Light, that it becomes a felf-evident Truth, and ad* 
mits of no other Demonftration. 

Cleon. Another Axiom, equally true?, and almoft as 
felf-evident, muft here be taken Notice of, as the Bafis 
of all HydroRatic Science, and indeed of all others, and 
that is, that Action and Re-aclion are equal ietween any 

tW9 
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iwe Bodies^ and in contrary Dlrcflions — The Reafon of 
this is evident, when we only confider, that when one 
Body a£ls upon another, that A£lion is but one and the 
fame Thing between both, and confequenlly muft equally 
affefl them — Thus if one Stone falls upon another, there 
is an Adion, which we call CoIIiJion or Striking between 
both, but the Force of this Strolce equally afie£h each 
Srone. 

Euphrof, According to this Axiom, if we would fpeak 
philofophically, we (houid fay, the two Bodies Jlrike eaib 
other mutually*'-' 

Clion. That would be the true Stile of expreffing 
this Cafe, my Euphrcfyne ; — And in regard to Prejfurt^ 
it is evident, that if you prefs a ^tom with your Finger j 
your Finger is equally prefjid by the Stone^ as appears by the 
Dent or Impreflion it makes in the Flefh — Again, if a 
Horfe draw a Stcne hy a Cordy the Stone re-aGs^ amd 
draws the Horfe in a contrary direSlion as much, — For all 
the Focre by which they zA upon each other, is the 
Tenfion of the C rd, which is every where the fame, at 
one End upon the Horfe, at the other upon the Stone— « 
If a Man in a Boat throws his Hook over a Poft, and 
pulls ity the Po/l equally pulls the Boat^ as appears by it's 
approaching towards it — Lafliy, when the Oar Jirikes the 
Water one Way^ the Water re-a^s^ and moves him in the 
other Dire^ion, 

Euphrof. Thcfe Examples, with a little Habitude of 
think mg on fuch Subjedls, will be fufficient to convince 
me of the great Truth you would inculcate, which, 
when applyed to Fluids, 1 fuppofe is to prove, that with 
whatever Degree of Force they aft upon the Particles 
in the Bottoms of Veilels that contain them, thofe Par- 
tides re-3£t with the fame Force ^ and confeqiiently fu(^ 
tain the Fluid in a State of /2</?, in the fame Manner 
as if there was no Foice at all in either Fluid or Vef- 

Cleon. T\\\% being underftood, you will eaCly be con- 
vinced of the Reafon of many paradoxical Pheenomtna of 
Fluids, wliich woul4 otherwife be quite tinintelligeble — 
But firft it will he expedient you (bould fee a Plain Proof of 
the equal Preflure of Fluids in every Direftionr-^For this 

U 4 Purpofe 
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Purpofe, I have here brought a large tall Glafs Jar of 
Water, into which various Glafs Tubes you beta 
fee of diflFerent Sizes and Forms, will be immerfed, to 
fliew, that Water preffcs in all Direftions equally.— —» 
Etiphrof, I think CUonieus is determined to make me 
underftand Things whether I can or not 

Cli9m, I am too well convinced of your Ability for 
underftanding Things much mo:e difficult than thefe.— ^ 
As to the prefent Exper mentf , they give you (Mar 
Dimofiftratienj my Eupbrojyne — and what can you wifli 
for, eafier or more convincing? 

Euphfof, Nothing, certainly. — Seeing is Bilivmg^ we 
ufe to fay, but I think it is more, it afcertains the FaA 
-—therefore proceed, Cleomcus, 

Cltcn, 1 have no need to prove that Fluids pnfs d§vm^ 
u'arJsj that you know is the natural Refult of their 
Weight — That they prefs upwards^ is (hewn by immer*' 
fing this Strait Tt/be open at both Ends now, into the 
Wjier, with one End cloled by my Finger — As now 
you fee it, at fix Inches depth — and what is the Confc- 
qucncc, Eupbrofyne ? 

Eupbrof, I fee nothing but a little Water enter the 
lower End of the Tube, CUonieus ■ 

CUon, Well, now obferve what follows, when I take 

off my Finger — look now 

Ehpbrof, I that Inftant faw the Water jump up in the 
Tube, to the Surface of that in the Jar. 

Cieon, Well, then here is a dotsble Proof tf the Pfif" 
fun of the Fluid upwards — For fird, while the Tube is 
clofe, you obferved the Water by preifing againft the 
Air in the Tube drove it upwards, and condenfed it, til) 
the Spring of the Air downwards was equal to the Pref* 
fure of the Water upwards; and then an Equilibrium 
followed. — But, fecondly, when I took off my Finger, 
the Air efcapcd, and the Water was forced up into the 
Tube to the Height of the common Surface, where again 
an Equilibrium enfues. 

Eupbroj. This procefs is fo plain in each Part, that 
it is a ccmpleat dmhU Proof of the Prtffurt of tbt Fbdd 
upwards. — Then, CUonieus^ how do you provp tbo Prtfm 
fun Sidi'waj^f 
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Clton. By another Tube bent to a right Angle at one 
End, fo that when it is held upright, that lower Part 
is in an horlzmtal Poftthn.^^-^TYi^Ttfoit when this is 
placed in the Water, as the other was, the fame Effeds 

will be produced as you faw in that. But here the 

Water enters the- Tube Sidi'^wajs^ or in an Herizonial 
DlnSihn — Therefore the PreiTurc Sidi-ways is, in every 
RefpeA, equal to that in the Perpendicular upwards and 
d^vmwards. 

Eupbref. Nothing can be more evident, and doubly 
fo. 

CUon. Then here you have two other Tubes, with 
their lower Ends turned obliquely alovi and bikw thg 
Horizintal Lint. — — TKerefore when thefe are placed ia 
the Water, it muft enter them in an Obliqu$ Dinaim^ 
•^And this you fee by Experiment it does, in all other 
refpe^, the fame as before. 

Euphrof, You have made this Truth of the Wmmi^a 
Pnjpire in ivny Dire^s$n iqualfy^ fo very vifibly inteli<» 
gibJe, that I dare fay the duUeft Hero of the Dundad 
could not help underftanding it, had he ften theie 
Experiments.— —^And now what comes next, CUtrn^ 
cusf 

CUon. The Confideration that this Preflure of Fluids 
is variable with its Height only^ and has no Dependence 
on the Form of Tubes, the Veflels which contain the 
Fluid, nor the Quantity of the Fluid into which tbey 
^re immerfed. 

Euphrof, And can you illuftrate all this as eafily by 
Experiment ? 

CUon.' I can. — ^You here fee a Tube of a very irre- 
gular Form, crooked throughout \ bigger in one Part 
than in another, and in fome Parts round, and in othen 

flat And yet by immerflng it in the Fluid, with the 

upper End clofe and open, as before, the fiune Eflfeft 
is produced, that is, the Fluid rifis to tbi fami biigbi 
within as without — Again, if any of thefe Tubes be im- 
merfed in your ^art Dtcantir of WaUr^ where it is larae 
in Bulk at the Bottom, and fmajl at the Top, you fee 
rvery Apptarance the fame as bclforei 

Eu^if. 
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Euphr^f, I have not now a doubt of the Truth of this 
fundamental Propofuion, that Fluids prefs in every Dirtt^ 
iion with a For a proportioned to their Height. ^-^^ And what 
am I to learn next. Cleonicus ? 

Cleon. That wnen two Columns of the fame Fluid 
communicate with each other, they mutually ftiftain eeub 

§thtr t§ the fame Height This you fee proved by an 

Experiment of the incurved Tube -^ fur when 1 pour Water 
into one Part, it naturally runs into, and rifes up in the 
other, yo as io Jiand at equal Heights in eacby above the Hs* 
rizontal Line^ and that in every Pofition of the Tube, up- 
light, or inclined. 

Euphrcf. I fee the Thing you mean, moft convincingly 

plain. 1 alfo have a more e^iplicit Idea of what you 

call the Height of the Fluid ; for this, I find, is its Height, 

in every Cafe, above the Horizontal Level. 1 make no 

doubt but fomcthing confidcrable depends upon the(e very 
peculiar, and extraordinary Properties of Fluids, Cleo^ 
nicus. . 

Cleon, You may very well think fo, my Euplrofyne\ 
perhaps there is not a Syftcm of Principles fraught with 
more interefling and uieful Inventions, Arts, and Ma- 
chines, than thofe of Hydrostatics, in all the moft 

important and ncccflary Articles of Life, Indeed we 

all know this by daily Experience, and feel the univerfal 
Blefiings of this Science in every Department of Life. — 
The very Names of Hydroji.-itic and Hydraulic Inftruments, 
fuch as Aquaducli^ Hater- Levels^ HydrcmcterSy Hydrofiatic 
Ballance^ Jet d^EauSy PuwpSy MUls^ &c, are fu(Bcient to 
indicate their abfolute Neceffity to the very Exigence of 
a State or Community. — Of thefe Subjeds, therefore, we 
(hall proceed to treat in our future Converfations, and I 
make no Queflion how much foever they may be, as to 
their Rationale^ negleded and defpifed by fomc, they will 
afford the moft agreeable Information and Amufemcnt to 
all Young Lj^dics of my Eupbrofynes good Senfc and Un- 
derftanding. 



D I A* 



AND LADY'S PHILOSOPHY. 193 



DIALOGUE IL 

Of the Origin of Springs, Rivers, and Lakes. 
Of Medicinal and Hot Baths, ^bi Ustoftbe 
Siphon, 4»^ Tantalus Cup. Q^Percnnial, In- 
termitting and Reciprocal Springs. 

I 

Eubrofyne. 

AT our laft Meeting, Cleonicus was pleafed to com- 
pliment mc with a Suppofition that after pmnifing the 
Properties of Fluids, I (hould find but little or no difficultjr 
in under/landing the general Reafon of the OAoft important 
and necefTary Inflruments and Phsenomena which depend 
upon, and refult from them.— Therefore I am now 
prepared, with great Attention, to hear you defcant oa 
fuch ufeful Subjeds. 

CUon. The lirft Thing I (ha'l obfcrve to my Eupbrojym^ 
IS, that from thefe Properties of Fluids it follows, that ibt 
Surface of eviry Fluid muft necefjarily hi a perfiff^h Aum 
or Level, if large, and left entirely to itfclf.— — For 
every Column of Fluid Particles, gravitating towards the 
Center of the Earthy muft be all at an equal Diftance from 
it, and of Courfe the Surface of the whole muft be equi* 
diftant likewife ; and therefore parallel to the Horizon, or 
a true Level. 

Euphrof. This Point I conceive very clearly..— But 
will it not follow then, Cleonicus^ that if our Earth were 
a perfe£l Globe^ the Water, upon it, wherever found, being 
at an equal Diftance from the Center, would become 
Motionlefs or ftagnant^ and fo quite ufelefs to Mankind ? 
I afk this, becaufel have heard (bme gneat Pbilofophers 
fuppofe the Earth before the Flood, had that Figure. 

Clem, Indeed, my Euphrofyne^ you miftake ; they could 
be no great Philofophers who have amufed Mankind with 
wild and whimfical Conceits. — There coiild be no Poffi* 
bilitv of Rivers at all in fuch a fpberical Earth ; for Rivers 
aie only Waters defcending by their Gravity from higher 
to lower Parts of the Surface, in proper Channels s but in 

a 
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a globular Surface^ there is no fuch thing as bigb amdbw 
Parts to admit of any fuch Defcent.*— Therefore as Rivers^ 
and moving Waters, are neceflary for Mankind in thck 
prefent State, there is no doubt but they were always ioL 
a» well before the Deluge as after. — But leaving fuch \Sk 
\^ let us advert to the true Coufo of Riven, 



Springs, &c. which we fhall find entirely owing to g|eat 
Quantities of Water coIleAed on the Tops and Sides of 
higb Lands and Mountains ^ from Rain^ Snow^ Fogs^ Dttus^ 
and even Clouds themfelves, and running throu^ various 
Chinks and Crannies into their internal Cavities and 
Bafons, and filling them full.— After this the fuperfluoos 
Water flows from thofe Cifterns through different Cre- 
vices, to the Sides of the Mountain where they appear 
as buhhling Springs^ and ftand in hollow Places in Form of 
Poofsy Pmdsy and Lakes^ as we every where fee. 

iuphrof. This feems to be a very natural Account of 
the Origin of RivorSy Springs^ and Lakes^ and I fuppofe, 
of Baths too, for they are only ftanding Pools, for the 
ufe of Bathing. — But pray CUomcus whence do thofe Bath- 
Waters derive their Medicinal and healing ^alitUs f and 
what is dill more ftrange, that Degree of Heat that we 
find in many of them ? 

CUcn. Thefe are Queftions I mi(tht naturally exped 
my Euphrofyne fhould afk. — 1 o x^^firji 1 anfvirer, that the 
Mountainous Parts of the Earth are only very high and 
large Rocks, covered with Verdure and Herbage on the 
Outfide, and abound 'iig with all Kinds of Mineral Mat^ 
ters within, at leaft this is generally the Cafe.— — 
Now the Earth is the Elaboratory of an Omnipotent 
Chymist, who can create, compound, and analjrfe all 
kind o! Bodies, fo as to give them fuch various Specific 
Qualities as are neceflary for the Cure of Difeafes, Ani- 

mah are fubjed to. ^The internal Parts of the 

Earth do alfo abound with nuinberlefs unfeen Caverns, 
Cifterns, Streamis and Rivers of Water, which ran ewty 
Way through Beds and Strata of Mimral^ MitaliCf SuU 
fhureous^ Saline^ Mercurialy Bituminous^ and OUagimus Sub* 
IftanceSy it- is no wonder they (hould abforb and carry with 
them all the Soluble Parts of thofe Bodies ; and wherever 
they rile in the Forn^.of Springs* they fbould be found pel* 

fefled 
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of Variety of Medical Qualities, foncie of one Sart^ 
3nie of another. 

phrof. Well, this is a pleafing Idea you gire me of 
ral and Mineral Springs, Baths, &c. becanfe it is 
ibtedly the natural and tiue one.— But now, CW- 
you Will (atisfy my fecond Query, why they arc 
jften hot to a furprifing Degree ? 
on. My Euphrofyne need not be told, that the hot* 
Volcanos of ^tna in Sicily^ Fijuvius in halj^ that 
ount Hecla in Iceland, befides Sirombok Ifland, and 
' others, all demonftrate the inconceivable Quantity- 
Force of inttmal Fin in the Earth,— —That 'the 
, which runs in red hot Streams from the Mouths 
efe fiery Furnaces for Miles together over the ad« 
t miferable Countries, isalltheEffeA of the great 
wonderful Powers and Operations of natural Chi* 
f in the interior Parts of the Earth. — ^That SMkiara^ 
other Parts of the Earth's Surfoce, breatb Ftn ani 
e continually. — That, therefore, it is no wonder if 
ims of Subterraneous Running Waters, paffiog by 
: ignited or heated Parts of the Earth, fliould be heated 
lemin various Degrees, and fo prnbiu all P'arietiet of 
m and Hot Baths ; as thofe at Bristol, Bath^ and 
he World over bdides. 

upbrof. Well^ I am infinitely obliged to jrott for faeh 
FaSory Intelligence.— —And I think, Clmucms^ we 
account for Waters coming into Weils, from theft 
ir-ground Currents alfo, may we not ? 
Uon. You not only may, but you muft, my Bmphr§^ 
as there is no other Way for our H^olh to be filled.- 
the fuperficial Parts, near the Earth's Surfiice, are 
;t^ with Canals and Currents of Water both great 
fmall, and in fome Sort refemble the Cirailathm of 
it in an Animal Body ; infomuch that fome eminent 
ofophers have been ready^ to conclude that this Earth 
ive on, is itfelf only a hugt AmmaL 
uphrof. For Heaven's fake don't talk of tfiat, Cbo^ 
u I (hall look upon myfelf only as a Louft 

irling upon a laree Animal, if you do. ■ ■ 

'lion. Let not Coinutras dcpinge my Eupbrojfm. 1 ■ ' ■ ■* 
ngs of more Confequence demand j6iir Atteotioii.*-* 

Befides 
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Befides HotanJCoUSPKinos^ there are odier Diftinfiioaf 
well worth the CennoiJJiur*s Notice,— Thus fome are 
called Pinnmial Springs — others. Intermitting S^rtngSj 
and laftly, there are a wonderful Sort called Rtciprnttting 
Springs. 

Eupbr$f. I ihall be dad to be particularly infonned of 
thefe ; and m the Aru Place, what are thofe called the 
Pirmnitil Spring Sy Oeonicu* f 

Clion. They are fuch as flow conftantly, from Year H 
Year^ without Ceflation. — Thefe are found in the Sides 
of all high Mountains, and in the Valies and low Lands 
between.— Thefe Mountainous Ridges fupply plenty of 
Water to all the Springs and Lakes they feed, witnefs 

the Lake rfGemva among the Alps ; — — and indeed 

' all our common Springs y Fountains and Fijb Ponds are of 
this Sort. 

Eupbref. I underftand you perfedly well as to thefe. — 
But for thofe Feuntains yuu call Intermitting Ones, I ap- 
prehend you mean fuch as do not always now, but ftop 
ibmetimes, and afterwards flow again — am I right, Cle$' 
nioisf 

Cleen, You will be quite fo, if you confider thofe /»- 
Urmijfms or jflternatiens as regular and conjlant, that is, that 
they flow and ftop, by equal Intervals of Time, and fuch 
are here and there to be found. — But to account for this 
lingular Phsenomenon of Springs, it is neceflfary you 
ihould firft be acquainted with the Nature and Operation 
of the common Siphon or Syring£, which, you know, 
is only an incurved or bent Tube, with one Legfliorter 
than the other.— Now if this Siphon be inverted and filled 
with Water throughout (having firft flopped the Orifice 
of the fhorter Leg with the Finder) then floping the Ori- 
fice of the longer Leg with a Finger of the other Hand, 
the Tube may be eafily turned with the Curve upwards, 
and the ihorter Leg immerfed in a Jar of Water, then 
. removing both the Fingers from the Ends of the Siphon, 
the Water will necefllarily defcend in the longer Leg, and 
fun out,-^— And this it will continue to do till the Water 
in the Jar defcends to the Orifice of the fliorter Lee, when 

the Operation muft be at ap End. And all this, you 

fee, I demonftrate by an Experiment of a Siphm in Glafs. 

Eupbrof. 
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Euphrof. The Operation of the Siphon if voy plain, 
and is a moft curious £fFe£i. — But the Reafon of it, 
though I plainly fee it, Cleonicus can make perfpicuous in 
a more fatisfa£tory Degree. 

Cli$n. The Rationale of the A<9ion of the Siphon con« 
iifts in three Particulars, (i.) The equal Prejiin of Air 
upon the Fluid at each End of the Siphon. (2.^ The 
uwepml IVeight of the Muid in each Leg. (3.} The 
€§ntinuiiy of the Fluid, or its heing kept together, while 
in the Tuhe, by the Prefl'ure of the Air at each £nd««- 
Therefore it is evident, when the fhorter Leg is put into 
the Fluid, and the Finger removed from the End of the 
loneer Leg, the Water in that, by its greater Weight, 
willdefcend, and keep running out, till all of it be cx« 
haufted from the Veflfel. 

Eupbref. I could not wifh to fee any thing more cifi-^ 

dently. Now I fuppofe I am qualified to comprehend 

what you have to fi^y further of intermitting Springs^ CU^ 
tmicms. 

Ckou. You certainly are, my Eupbrofym. — But as the 
Origin of Springs and Fountains lie out otSight, we cannot 
too much Elucidate a Matter of fo great Confequence^ 
dierelbre another Invention, ufually odled the Tanta* 
X.US Cup, has been applied for this Purpofe. — This Cup 
is of the Form of a Common ^art Pot^ as you here ice % 
—-it has a handle, as in that ; but this Handle is not 

/olid^ but hollow thrmighout. It is on one Part iii* 

ferted into the Side of the Cup at the Bottomy and rifes 
on the Outfide, nearly to the Top, where it turns down^ 
and reaches to a little below the Bottom of the Cup* 
You will then eaiily perceive this Handle is a real St- 
phoDy— and that when Water is poured into the Cup^ 
it rifes in the Handle at the fame time equally, till the 
Water in the Cup is as high as the curved Part of the 
Handle.— —And continuing to pour in Water, it will 
run over the Curve, and deicend in the outer Part of the 
Handle to the Orifice, where it will run out, and fo con« 
tinue runnings till all the Water in the Cup is by that 
Means carried off. 

Eupbrof* The Glafs Cup and Handle, makes everj 
thing ib intelligible^ that there is no room left to aik any 

further 
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further Quefitons about the Siphon. But now. On* 

mietis^ pleafe to let me fee how you adapt this Expert 
ment to explain the Nature of Intirmitting and RetifrH§' 
ting Springs. 

CUon. 1 will endeavour to do it, my Eupbrpfpu ;— < 
The Body of the Cup prefents to you the Idea of ionie 
large Refervoir or Bafon of Water in the interior Parts 
of the Mountain fupplied by feeding-Streams, or Dufis, 
from all the circumjacent Parts.— —The Handk of the 
Cup reprefents the umQ. or Canal, by which the Water 
is conveyed from the Refervoir to the Side of the Hill.— 
Here it is neceflary to confider this DuA as coming from 
the Bottom of the Refervoir, and gradually riling in its 
Progrefs to a Height a little lefs than the Level of the 
Water in the Bafon, where taking a Turn, it defcendstD 
a Part in the Side of the Mountain below the Level of the 
Bottom of the Bafon \ — and there it will break out in 
Form of a Spnr*g^ fupplying a Pool or Fountain with 
Water, till it has drained cfFali that is in the Refervoir, 
■nd then the Spring will ceafe, or intermit, till the Bafon 
is filled again, when the Siphonic Du£^ will again begin 
to work and bring a freih Supply to the Fountain. 

Euphrof. I fee now how fuch a Fountain muft naturally 
intermit it's A<ftion — That the Water muft flow while the 
Subterraneous Siphon works; and ceafe, while the Re^ 
fcrvoir is recruiting. — —That if the Time taken tore- 
fill it be confiderable, the Pool on the Hill may be» 
come dry, and then be filled again, and fo on con- 
ftantly.— — 

Clcon. Indeed my Euphrofyne^ you are happy in your 

Apprehenfion of 1 hings 1 he Cafe of Rteiprocating 

Springs will give you no trouble, — —For it only fuppo- 
ling this Siphon, inflcad of going to the Side of the Hill, 
fbo^ld find another Refervoir in its Way, in a Situation 
lower than that from which it comes, and which iupplies 
9l common conjiant Springy then will it difcharge all the 
Water from its own Bafon into this, and of courfe, raifi 
the Surface of it very fcnfibly ; which, when the Operation 
of the Siphon ceafes« will again fubfide to its common 
Level.-~-Thus a Tide of Flood and Ebb will alternately 

fucceed 
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fucceed'each other, as reguhrlj as you obferve it in the 
River Thames. 

Eupbrof, Well, you have thoroughly fatisEed my inoui- 
(itivc Curiofity in regard to ncifrocating Springy. , feut 
after aU, CUonicus^ do you really know that fuch ctnrious 
Pbanomina do any where exift ? 

Clion. I have not only read of many, but am an Eye 
Witnefs of one that is without Doubt the moft extra- 
otdiiiary in Britain^ if not in the World* It in 

near Bnxham^ a Fifliing Town in Devonjbin^ by 

Tii'lay; the Name of it is Lay-well. The Water 

of this Spring is enclofed in a Sort of Stone Well above 
Ground, of nearly a round Form. This Fount feed* 
a farg^ Stream, about five Feet wide, with a Sandy Bot* 

torn, beftrewed with large and fmall Pebbles. When 

I obferved it, the Time it took to ebb and flow was very 

uniform and regular* Both together took up Six Mi« 

imtcs^ &> that it ebbed and flowed ten Times in an Hour. 

■ The dijSecence between high and low ff^atgr Mark 

in the Fountain, tiras an Inch and Half. And the very 

Stream itfupplied, alfo ehheianifitami about Half an Inch^ 
as was fecn by the Sides of the large Pebbles, which were 

never dry. 1 caufed Holes to be dug in the Earth, in 

Parts at a Difiance from the Well, about a Foot deep, 
and it was as furprifing as pkafant, to obferve the Water 
rife bubbling up into thote Holes by many fmall Paffiiges. 
The Holes were filled and emptied by 



The Water at ebbing gradually fubfided, and I could 
fee it run down into the Earth by a Number of little 

Dudts or Holes at the Bottom.' There were High 

Grounds or Ridges of Land on one Side, which filled 
the Declivities every where with thefe reciprocating 

Springs. The Water is exceeding fine and foft, and 

mfich uled by the Villagers at Lay-well. Perhaps the 

Reciprocations of this Spring are the quickeft of any yet 
known. — Nor can there be a more confpicuous View of 
the Origin of River s^ generated by the Union of many fuch 
Streams and Rivulets, as that here produced. 

Euphrof. The whole of this Relation gives me unpa- 
rallelled rleafure. \ am hereby led into a Species of 
Knowledge which I never at all expeded. This 5i« 

Vol. flL X />*#», 
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ment in the Art of Lbvellimg, or findinr how much 
any Part of the Eartli's. Surface is above or lieTow the triK 
Horizontal Level of the Place where you are. 

Eupbrof. Piay, CUonicus^ could you illuftntethis bf 
Experiment ? 

Cli9n. Very eafily, my SuphnBtU'^YQa tec I fifice 
the Level upon this three Leged Stand* juft the HeUit 
of your Eye, — I then turn it about the Cento' CiH i( iff 
direided to the Side of yonder diftant Mountiiii.F---T-I 
now fill it with Water to half the Height of the Lcgt, 
and both the Surfaces fettle themfelves in EfmlUhrkt m 
in a true Level, of Courfe — ^Now apply your Eye about, 
a foot from the LeveK fo as to fee the Surfaces of Water 
coincide or be in the Fifual Ray or Level. 

Ettphrof. This I find is very eafy to do ■ But what| 
then CUonicusf 

CU^n. Then obfervc what you fee upon the Sidle of 
the Hill that is in the fame Vifual Line, and that is aU 
you ba^e to do.— — 

Eupbrof. This I (hall dc 1 fee on the Side of the 

rifmg Hill, a Tree jufl in the Vifual Line that paflei 
through the Surfaces of Water——— 

Cleon. Well now you find that as that Tree is in the 
Horizontal Level €i(tnis Place, you need not be toM, dutt 
if a Canal was made by Art from hence to that Tieei 
and there to communicate with a Spring of Water, not 
any of that Water would flow to us ; for as it ha^ 
only a Horizontal Plane to move upon, it could not pof^ 
fible move at all. — But if the Spring •r Fountain was 
any thing higher than that Tree upon the Hill, it is 
as evident the Water would flow through or down fiicb a 
Canal to this Place 

Eupbrof, I fee now the Purport of your Level is to 
fhew when Water can be brought or carried from one 
Place to another, which to be fure is of prodigious Ser* 
vice to Mankind.— But pray, Cleonicus^ how much muft 
this Canal rife or fall in its Courfe above or below the 
Horizontal Level, that the Water may move therein 
neither to9 faft nor too Jltnu^ for the common Ufes of 



AND LADY'S PHIL'.OSOPHY. 30J 

CUm. At the Diftance of one MIU^ the Canal fhould, 
at leaft, defcend 12 or 15 Inches below the Vifual 
Line, for the Water to run with a proper Velocity.— 
Such, for Inftance, as that in the New River brought 
from ff^ar/ in Herifirdjhire to the Rftf^rvoir at I/Rnginif^ 
Alio in thofe Inland Navigations^ in many Parts of £n- 
glandy to the vaft Emolument of the Public. 

Eupbrof. Wdl I think, CUonicus^ I have made a great 
Proficiency in the Philofophy of Springs^ Fountains^ ij/- 
Vgrs^ &c. for you have made all fo plain by Experiments, 
^t I am aihamed to think of troubling you any fur- 
llier about them. — But I remember you mentioned ano- 
ther Sort of Lfuelf which you intimated, was made 
with Spirity pray what oae is that CUomcusf 
. Cb»«r. This is a fmall portable Level, confiding of a 
dafs Tube filled with Spirit and a fqnall Bubble of Air, 
and henneticallv clofed at the End. — The Size of it is from 
a to 12 Inches long, and from four to \ an Inch diameter, 
moreorlefa, as occafion requires. — It is generally inclu- 
ded in a Brafs Tube, with a long Aperture on the upper 
Part, to (hew the Motion of the Bubble of Air through the 
Body of Spirit — The Fluid is Spirit^ as being more free to 

move than Boater. One of Six Inchs length I have 

iNiMight to (hew my Eupbro/ym, 

Euphrof. And a curious little Inftrument It leems to 
fe— It is pleafant to obferve how nimbly the Air Buh^ 

tk runt one Way and the other 1 try to keep It 

fleady and without Motion, but I cannot for the LiiTe 
of me — Pray how is it ufed Cleonicus ? 

CUon. Its Ufe refults from that extremi MoUHtf ofthi 
Mr-Buhbli jovL obterved — For the Spirit beine a Fluid h 
much heavier than Ah*, will alwavt poifeis the lower 
part of the Tube, and the very light Air of Courfe, 
will therefore be driven to the upper or higher End f t 
pan, therefore, never happen that the Air-Bubble (bould 
be feen at reft in the Middle of the Tube, but when it 
h placed on a pirfiSlj Itoel Plane^ lot there only all 
fliiidi can be at reft. 

JStiptrof, You btLMt given the Reafim exi^iouig the 
Ntture of the Level fo clearly, tfaac I Aall U^tmeyou 
mo further, but that I have a little Curioficy to knottr boir 
^cb a ticklifli Hiiiig a^ this is applied to ioftifr aoy 

X$ great 
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great Ends in Life Can you {hew me that by Expe« 

riment, Cleonizusf 

Cleon. I flatter myrdf, I can do it to niy Eupktpfptii 
SatisfaAion.-r-For this Purpofe I have before-hand pro- 
vided this plain round Board of Mahogany, with three 
Screws at an equal Diftance — * Upon this Boiard I 
p!ace the Spirit Level \ and the Bubble you fee, immedi- 
ately runs up to one End, becaufe the Board is not ret 
level. — —But a? it is an Inch above the Table, I torn 
the Screw (or Screws) backward next the BubUe till 
the Board finlcs low enough to bring it in View, but 
then it runs u'j to the other End.— This (hews I had 
turned the Screws to much backward, therefore I gendy 
turn one or both a little forward, and the Bubble flowlv 
returns, and refts almoft in the Middle. — Thefmalleft touch 
of the Screws will now bring it quite to reft in the Middle. 

Euphrof, I fee a little Time and Patience is required 
for this Operation, Cleonicus. 

Cleon. And what can be done without, my ft- 
fhrojyne ? while the though tlefs Angler grudges no Time 
nor Patience in his cruel Sport, the generous Sons of 
Science fhould not think much of any Trouble they 
meet vith in adjufting their Inftrumcnts for Public Ufc. 
But the Bufineib is as yet but half done; for the Lercl 
muft be put into a direction at right Angles to that which 
it now has; and if the Bubble then continues in the 

middle, tlir Board is in a true Horizontal Plane. 1 try 

the Experiment, and find it does not.-— ^But as it is but 
little out, it w«:its only a fmall Adjuftmcnt by the Screws, 
to bring it nicely to the middle Point. — And this you fee 
me do, and the whole Operation is over. 

Euphrof. I perceive, at Length, that the xvhole VJe ef 
ibis Spirit Levcl^ is to make any other Plain Surface a tr^t 
LeveJ^ or HorizcntalPlane^ to anfwer fome fpf*cial Purpofcs. 

Cteon. 1 hat is the whole Affair, my Eupbro/yne, and 

it is important enough too As this Spirit Level is 

very concifc, portable, and foon adjufted for Ufe, it is 
prcferied to the Water-Level by Artifts in all their Occa» 

(ions for a Level. From what I have faid, it appears, 

that it is the fcle InJIrununt ufed in the extenfive jfr/ 1/ 

Levelling, It is alfo the Foundation of the ftill more 

general Art of Surveying or J^eafuring Lwul-, for by 
this the TbeoMise is firft to be truly adjufted to a Hori- 
zontal 
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zontal Level, before the Surveyor can ufc it ^In alt 

Hormntal Dials^ the Level is abfolutely neceflary ; for 
no fuch Dia! can Ihew true Timr^ that is not placed upon a 

kvelUd Plane. In the Aft ^Gunnery, no Piece of 

Ordnance can be elevated to the neceflary Angle for (lri«- 
king a diftant Objed, but by tlie Affiftance of the h^-* 
veL— — Befides many other Cafes wherein the ufe of tho 
Ijivel is indifpehfible. 

Eupbrof, How great is the Ufcof many things we little 

think about 1 I fcarce knew of the Exiftence,^ much left 

of the momentous Value of this fmall Implement of Art. 

■ W e have now about a Quarter of an Hour to fpare, 

pray what is to employ that, CUonicus ? 

CleoH. The Confideration of Aqueducts, my Eupbro^ 

fjni* An Aquedu^ is any Coiiveyance of Water by 

Jripes, Canals, or otherways, from one Place to another ; 
but what I chiefly intend here, is that by Pipes of an in- 
curvated Form, and by which the Water is carried from a 
Refervoir or Fountain-Head, to any Diitance below it, 
'Whether it be in the Vale below, or on the Side of a rifing 

Hill beyond. And the general Reafon of this, my 

Eubrofym by this time knows very well,—— However, X 
bavc thought proper to fit up an Inftrument for a more 
immediate and adequate Reprefentation of the AqueduA 

I mean. This you fee confifts of a Brafs Cylindric 

Cup on the Top, about four Inches over, and three 
deep.— « — ^Into this is cemented a.Glafs Tube, about 

twelver Inches in length. This upon the lower End, 

you fee, has a little Brafs hollow Joint affixed ; — and upon 
this is put another Glafs Tube, bent, as you fee, into a 

Serpentine Form, and moveable into every Pofition. In 

all this, great Care is taken that every Part is perfectly 
Water-tight. 

Euphrof. I fee at once the Intent of this Machine, or 
elfe I am much miilaken. 

CUon. I dare fay you are top quick (ighted to be miflaken 

at all, my Euphrofyne. You fee the Brafs Cylinder on 

the Top is the Ketervoir or Fountain in fome high Situa* 
tionj — the Glafs Tube conncSed with it, is the Conduit- 
Pipiy that conveys the Water to any lower Part. — That 
the Sirpeatine Tube being placed perpendicularly, (hews 

X 4 how 
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liow tiie Water may be carried Murr iii Vali^ m4 tip to 
any Part tX a rijmg HHL—^Ani from that Hill over the 
Vale to the Top of another, if there were Occafion, tad 

fo on,-i Laflly, yov fee» when I place this crooked 

Tube in a H^rmmtUil Pefitim. it fto#6 how the Water 
may be carried mniuimt tht HUi vtithout laying Pipes 
over it. ■ ■ 

EupbroT. Well, this Piece of Mechanifm ii an ad- 
mirable Elucidation of the Tf^ture ^f m J^edu^.^iut 
pray Chmiicia^ ilnce it appears to be fo eafy to coadud 
Water through Pipes to any Place, however fituaie, w 
however diftant, whence comes it to pafs that the Aadenis 
are fo much celebrated for their prodigious Works in 
Architefture of that kind— I think they arc as famous 
in Hiflory for their Jquedu^fs as for their jAmpbitbM" 

trts. 

ClicH. This Queftion, I own, I find not very eafy to 

anfwcr. The RmMm knew full well the Ufe of Pipes 

for fuch Purpofcs.— Nay OwV, who lived in Augus- 
tus's Reign, exprefsly mentions Candidt Pipes rfUU^ 
in his Story of PyrtfiwttJ and 7%^^ (Metam. Book 4..)— 
Alfo a Circumftance of a broken Pipe ejeaing Water 
with great Force, by way of Simile, to the Blood gulhiiig 
o«t of the Wound of Pyromus when he had ilabbod him* 

felf. As this has fome Relation to a Subjed we fhall 

treat of at our next Meeting, to rehcarfe it here, will fcrv^ 
for a Conclufion to this. 

Then in his Bre^ft hisflnning Sumd hi drewm^d^ 
AnifiUfupim^ extendidw tht Gr$uni'^ 
As iut itgain the Blade hi dying drewy 
Outjpun the Blevd^ andjheaming upwards Jbw. 
So if a Conduit- Pipe e're hurftyoufaWy 
Stutfifprings tht gu/bing fVattrs through tht Fkw : 
Then/pouting in a mWy they ri/i on high^ 
And n now Ftuntain phys amid the Siy^ 

PIALOGU? 
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D I A L G U E IV. 

O/tbi PjtEssoftE sf Fluids, i> all Directions 
equally. Of the Center of lateral Pressure 
i^y Experiment. Ofibe Mydroftatic Paradox^ 
demonfiraJed by a proper Instrument ftnr ibat 
Purpose. Cy Jet D'eaus, or Fountains. 

Euphrojyne. 

I Think niyfelf very happy, CUonicus^ to meet you aeain 
on an Affair of fo honourable and intereftiog a Na- 
ture, as an Explication of the Nature of Bodies in ge« 
aeraJ, but now of Fluids in particular. 

CZm9i. At prefent our Reflections will turn upon the 
^Um of Fluids upon fois J Bodies ^ or VeiTels which contain 
them, arifing from their Weight and Preflure, the Means 
by which fuch Forces may be eftimated, and the waa<^ 
derful EieAs that are thereby produced.— -—As to the 
firft of theft, viz. The Preffure of Fluids being every 
way proportioned to their Height only, we have difcour- 
fed fo largely already, that there is only one thing more 
to add, and that perhaps you may think a little furpri- 

fing. 

Euphrof. I fliall liften to hear what that is, as ev^ery 
thin^ ftriking delights me greatly. 

Cleon, It is this, my Eupbrofyne % the PrefTure of the 
whole Ocean againft a P/if, Dam, or Sluice, is not a tittle 
more than that ofthe lead Quantity of Water conceivable 
ftandingagainft it to the fame Height. 

Eupbrof. Why this founds very ftrange, indeed, at firft 
Hearing. — But I pride niyfelffomuch with theProficiencr 
Ihave already madein Hydrofiatics unAtr my ^czvClionicusj 
Tuition, that I am vain enough to think 1 fee the Reafoa 
of that Paradox ;-— for if Height only be the Meafure of 
the Force of Preflure in Fluids, then their Quantity caa 
•^vail nothing, though equal to the Ocean. 

CliM. Welly I f«e ypu.makc no difficulty of this firft 

Paradox^ 
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Paradox, but before I pofe you with any more, I iball 
explain to you the Means by which you may eflimatetbe 
true Force ofPreffure again u the Side of any P/ii, Siuict^ 

or y^i in which it is contained. And then, ho# it 

may be e^tprefled in Pounds, Ounces, Drams, &g« of Jwr* 
iupoifi Weight, 

Euphrof. All this I fliould like to know yerj well, if 
you think me competent to it, Cleenicus. 

Clioxm I think you as equaily competent to that, as you 
arc to caft up your Mantua-Maker*s Bill.— —Since all 
you have to do, is only to caft up a fmall Number of Fi« 

gures into one Sum. The R^afon of this my Euphn^ 

Jfym will perceive, when (he confiders, that as the fluid 
particles are equal among thcmfclves, fo their Weight 
or PreflTurc upon one another in a perpendicular Line, 

muft equally increafe in proportion to thtir Number. 

Thus, upon the Surface of the firfl Particle, there is no 

Preffure. Upon the Surface of the fecond Y^n\c\t this 

Prcffure is as i. — Upon the Surface of the third, it is ai 

2. Upon the fourth Pariicic, it is as 3. And fo 

•n, to the tenth Particle, whcie the Preffure is as 9. 

Then the Preffure upon each of the ten firft Particles will 
be reprcfented by this Scries of Numbers, o, I, 2, 3, 
4, 5, 6, 7, 8, 9. — You undcrftand me thus far, I dare 
iav. 

'Euphrof. Without the Icaft O-fficulty, CUonicui^ the 
rcafon cf the Thing fpeaks for itfelf. 

Clion, Then w,u h ve only ont* Thing further to con* 
fidcr, and that is, tbit in am Sr'es of Numbirs which frp^ 
ieed by eq^wl Differences^ the Sum of the whole Series is ehiays 
equal t7 ike greattjl Terrr. or Numhery multiplied by half the 

humber of Terms. Thus in the prefent Series c, /, 2, 

-?, ^c. there are ten Terms, differing by i. Then 

if the laft or greatrft Term 9, be multif^ied by 5, 
(half the Numhcr of Terms,) the Produd will be 45.— 
This you will find to be the Sum of all thcTerms, or 
of thcTiine Dipts, if ycu reckon them up« 

Ephrof. I will, though I never did before. — ^They fui© 
enough amount to ^5. 

CU:u, Then fmce the Preffur^s of the Fluid Particle! 
againft the Side of a Veffel in a Perpendicular Lin«, are 

exfrcff64 
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exprcffed by thofe Numbers, the Sum of all the Preflurer 
takca together, will be as the grca^cft Preffure at Bottom 
(which is as the Depth of the Veffel) multiplied by half the 

Number of Preffurcs (which is half the Depth) That 

is the Preflure upon a perpendicular Line in the Side of the 
Vcflel is but half what it is upon the fame Line at the Bottem 
pfthe Fluid. 

Euphrof. I fee the Proof of the Propofition in general; 
but you will give me time to make up my Thoughts a 
little more preciWy about it, at my Icifure, Cleonicus. 

CUon. I don't expe£l you (bould be an Adept in Hydrtf^ 

iatics all at once. Though I believe, when my Eupbro'- 

fine confiders the Vefiel which holds the Fluid may be of 
a Cuhic Form^ and as the Preflure upon the Side is equally 
.cncreafing,and that upon the Bottom everywhere the fame, 
ihe will eafily perceive from what has been (hewn, that the 
Preflure upon the Side is equal to half that upon the Bot» 
torn. — And lince there are four of thefe Sides* there will be 
twice the Preffure upon all the Sides as there is upon the 
Bottom. — And confequently the whole Preflure upon all 
the Surface of fuch a Cuhie Veffel^ will be equal to tbret 
times the Weight of the Heater which fills it. 

Euphrof l^hen I apprehend, dnceyou know the Weight 
ofany Q^iantity of VVater, you can tell very eafily what 
the Preflure thereof will amount to in Paundsj Ounces, 
&c. againft any given Surface. 

Cleon. With the utmoft Eafe, my Eupbrofyne ; and fo 
vr\\\ you too, when you arc informed, that the Weight of a 
Cubic Foot of Water is almofl exa^Hy^ looo Ounces y or oaf 
P^ttWx.—— Hence it will follow, that if a Pen or Daih 
be 20 Feet long, and the Water rifcs againft it to the 
Height of 12 Feet, then there will be 240 fquare Feet of 

Water againft the Pen. This multiplied by 6 (half 

the Depdi of the Water) will give 1440 Cubit Feet of 
PrcflTure — The Preffure therefore, againft the Side of the 
Wall or Pen, is 1440 times 1000 Ounces, or 90,000 
pounds, 

Euphrof. It is well I happened to learn Arithmetic far 
enough to comprehend fuch a Computation, or elfe all 
this Afl^air, curious as it is, had .been loft upon nie. . 

indccdy 
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Indeed, Chmuaiii I believe very few of my Sex, befidei 
myself, know how many P9UHd fViigbi rffanrtil Prefin 
there it in a Pail of If^ater. 

CIrvii. Nor of my Sex neither,' if you go to that^ 
But there it one thine furt er that I could wHh to give 
my £mpbr9fini fomc Idea of; and that is, the Cmntr if 

Preffure in F'uids. The Weight of the Fluid you 

know upon the Bottom and $idec, out in what parti of 
the Side the whok Ftrce of Preffkn is umtid^ I believe 
you muft be content, at prefent, to learn from an Ei^e- 
riment. 

Eupbrof. I fhall be content, apd very thankful too, to 
learn every thing my CUonicus (hall think a valuable or 
curious Part of Knowledge.— —For though I never heard 
of the Center of Preflure before, yet, as I find it is a cu« 
rious Point, fhould be very glad to get fome Notion of 
it. 

Ckon. That you will eafily do by 9 Veflel I have here 

made on purpofe. It confifls, you fee, of three fixed, 

and one moveAhle Side^ which is properly conneded to the 

others by a Piece of ftrong Bladder. Into this Vefiel 

I pour Water to the Top, and it preiTes out the move« 
able Side as far as it can go, and there keeps it in a per« 
pendicular Pofition.— • — Now there is but one Point in 
that moveable Side, where you can apply your Finger 
to counter-ad the Preflure of the Water within, where 
the Side will move parallel to itfelf,or to the Pofition it is 
now in by the PrelTurc of the Water — There, try the 
Experiment. 

Mtipbraf, I will, C&^forJ.— — I prcfs the upper Part, 
and find that won*t do, becaufe it moves fafler than the 
lower Part. — Then I prefs the lower Part, and. it now 
moves fafier than the upper, fo that won*t do neither. — 
Well, now i'll prefs it in the nniddk, and fee what that 
will do ;-^I find that is not the Point yet ; for though 
the whole Side moves forward, I find the upper End goes 

fafter than the lower. Now I know not where to prefs 

next. Ah, I fancy I have difcovered the Plot at laft. 

1 fpy a fmall Spedt^ or Dot a little lower down, I'll try 
that— it fuccecds to my Wifh— I find a uniform PrcU 

fure 
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fare ther«, and the Side |oes equally Forward in every 
P^t. — Have I not hit the Mark, CUonicus f 

CUon. Indeed you have. Sifter ; but you are beholden 
to me for that — for I made the Dot on Purpofe that it* 
might take your Eye, when you had tried all other Parts 
in V»in.— 1 have the Pleafure to fee nothing can efcape 
your keen Obfervation. — rOne thing more you muft know* 
^toh is, that this CenUr of Priffure is always two Thirds 
of the^ Depth of the Fluid below its Surface. — For In- 
ftance, in this Vefiel the Depth of the Water is 9 
Inches, and that of the Center of Preillire, 6 Inches, 
of Courfe. 

Euphrof, I fuppofe you h!ive by this time, pretty well, 
czbauflcd this Subject: — Pray what is your next, Gioni" 

. CUon. That is commonly called, tbeHydro/latlc Paraiox. 
•-^But don't let the harlhnefs of the Title pcpjudice my 
Eufhrofym againft attending to the Thing itfelf, .whicby I 
am well aflfured, to her wiu be no Paradox at all, but on 
the contrary, appear to be an eafy and important Ti^uth. 

Euphrof. I am never diflieartened, Cliomau^ when I 
knredie leaft ProfpeA of underftanding the SubjeA, and 
t^ joa give me fuch promiling Eocouragempnt, I {hall 
attend to every thing you fay, with all the Addref^ I am 
Miftrefs of. 

Ciion. I have here brought you a little Hydroftatic 
faftniment, for the Illuftration of every thing I have 
to fay on the Subjed of this Paradox — It confifts of t,wo 
lonnd Plates of Wood conneSed together with a fine 
Piece of Blue Morocco Leather, and diflended by fmalt 
Ifoope of Whalebone on the infide, to keep it always 
open ; and the top being raifed from the bottoni, you 
f^ gives it the appearance, in a great Meafure, of a 
Bvber's Powdir-Puff—KnA^ like that, the top niay "be. 
mifed* to a confiderable Diftance from the bottom when-* 
ever Water is poured into it— As you here fee by. Expe- 
riment—— 

Euphrof. Ocular Evidence makes all you have yet 
fiiid very eafy to apprehend — I fee no Appearance of a. 
PkradQX jet,, C//«iwVitf— '*— 



[ 
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CZf«». Have a little Patience-*— upon the top, in tfif 
Middle, you obfcrve a Hole in a I^iece of Brafs with a 
Screw, into which this long Glafs Tube is fcrewed^ 
^ith a Piece of Leather to keep it Water-tight— This 
1^ icrew on while the Puff* is empty, and now with a 
fmall Funnel I pour a little in through the Tube, and 
ou fee the top rife up a little way from the bottom- 
pour in more, and it rifes dill higher—-*^! now pour 
in enough to raife the top as high as it Can go % and 
where the Water juft appears in, in the Tube* 

Eupbrof. All this 1 fee, CUonicus^ — but no Paradox 

yet 

CUon, So much the better, my Eaphrojym — While I 
hold the Tube upright, put your Hands on the top 
and i^ently prefs it down — The Confequcnce is, you (ee 
the Water rife a little way in the Tube 

Euphrof I do as you bid me, and obferve the Ef- 
fect — but fee no Wonder in that, Clconicus 

Cleon. Well, now prefs the top with a greater Force . 
downwards, and you fee the Water Will rife higher in 
the Tube 

Euphrof. That I don't wonder at, fince the more 
I force out of the Inftrument, the more muft go 
into the Tube, and the higher of Courfe it muft 
rife 

Clion^ Well now, my Euphrofyne^ prefs with Forc€ 
fufficient to raife the Water quite to the top of tbd 
Tube. 

Euphrof I will but I can afliirc you CUorncuiy 

I have Strength fcarce enough to do that 

CUom And don't you fee any thing in all this kind to 
wonder at, Eupbtofyne? 

Euphrof I can't fay but I thought it appeared very 
ftrange, that 1 was obliged to exert fo great a Force tO 

raife the Water to the top of the Tube. 1 am now 

fenfibly convinced that the Preflure of the Water up* 
wards, is beyond any thing I could have conceived beforo 
I heard your Left u res on the Subjcft. 

CUon. 1 (hall now fliew my Euphrofynt how the PrcC* 

fure of Fluids may be eflimated by tnis Machine. • 

You fee here feveral fmgU Pound ff^iights in Ltad^ of a 

round 
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'ound Form, and a Hole in the Middle for the Tube to 
50 through them.^- — Thefe are placed one after another 
jpon the top of the Water-PufF. — Then by their Preffure, 
:he Water will rife in the Tube to feveral Heights an- 

IWering thereto Confequently thofe Heights will cn- 

rreafe equally from the bottom to the top.— :At prefenC 
:he Veilel is juft full, and 'the Water appears in the 
Tube. — I put on a Pound Weight, and the Water rifes, 
by its Prcffure, juft three Inches in the Tube — I put on 
mother Pound Weight; and it raifes the VVater yet 
three Inches higher in the Tube — The third Weight put 
on, raifes it to nine Inches height^— The fourth to twelve 
Inches ; and fo on to Ten Pounds^ which it forces to the 
Height of thirty Inches— From every Step of this Ex- 
periment, it appears that three Inches height of Water 
produces a Force of PreiTure upwards on the top of the 
Machine of one Pound Weighty and is in Equilihrio witb 
it ; and is therefore the Meafure of it. 

Euphrof. Then if I underftand you right, Cleomats^ 
any Vefiel three Inches deep, and of the width of this 
Water- PufF, will hold juil one Pound of Water,- wheu 
full ; for then the Preflure on the bottom will be one 
founds the fame as the Preflure upwards, from three ' 
Inches Height. 

Cleon. Well, I am glad to find you underftand the 
Paradox without knowing it is one — for if three Inches. 
Height of Water produces the fame £iFe£l as a Pound 

will do, then the Paradox is demonftrated As it ap« 

pqirs, that the fame Quantity of Water ^ however fmaU^ may 
produce a Force equal to any ajjignable one, by increafing 
its Height J and Bafe upon which it prejfes. 

Euphrof. Well, I can't fay after all, that this Paradox 
is any more than what you have ihev/n by almoft every 
Experiment from the Beginning — And now, ClionicuSy 1 
hope you have done with Paradoxes, and tell me what 
important Ufes you deduce from this i 

Clion. The Rational of all Hydroftatic Machines and 
Inftruments, depend upon it, as will be ihewn in the enfu- 
iog Part of thefe Speculations.^^^-'^At prefent I (hall 
omv entertain my Euphrofyne with the Reafon and £x- 
periO(i9iit of one^ viz. The Jet ttEau^ which ;is efltemed 

one 
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one of the fineft and moft dcKgbtfuI IfiMb of the ^ 
droftaiic ScHftc^ ) tkit jou are convinced of by the ^nni 
and prodigioiia Variety of Fountains playing to aa 
amazing Height^ and ift many different and wonderfat 
Modes* in the Fleafure GardeftS of moft of the NobUitj 
and Gentry in the World. 

Eupbrof. I fuppofe, by iiV appearance, that Ais litdi 
Inft rumen t on the Table is a Model by which yon in* 
tend to explain the Nature and entertaining Bffiefi of i 
yet fEau to to e 

Cleon. It is fo, my Enphrofyne \ and I am happy ta 
have a Pupil who wf]l not require a long Harangue for 
that Purpofc— This Inftrument confifts of a long Glafs 
Tube, with a neat japanned Cup or Ciftern upon the 
top, to hold Water in the Nature of a it^/Jrvtf/r.— The 
Ibwer End of the Tube is turned upright, about an Inch 
— and upon that is cemented a Brafs Cap, a fmall Holt 
in the Middle, at prefent ftoped clofe with a Brafs Pio. 
-^I now place the Machine in a large China Bcfon^ and 
fill it with Water from this Quart Pot, as you fee 
— The consequence is, that a PrdTure upwards will be 
produced againft the top of the Brafs Cap, which being 
fixed, will re-a& downward with an equal Force ; ana 

the Fluid will be at reft. But upon my pulling out 

the Pin, part of that Refiftance or Ke-adion in the top 
of the Cap, will be taken away, and rn lieu thereof, a 

2tt df Water muft be made through the Hole, to the 
[eight of that in the Refevoir, to preferrc the EquUiSritim 
^^ — And thus you fee a Jet ^Eau, is made, and keeps 
playing, as long as I keep pouring Water into the Cif- 
tern. 

Euphrof. Well, Cleonicus^ I could not wilh to fee a 
prettier Fountain in Miniature — But I obferve it does 
not play to the Height of that of the Refevoir. 

Cleon. No, my Eupbrofyne^ nor is it poflible it (hould 
—There is a confiderable Refiftance to the iflfuin); Water 
from Jo Jmali a Hole in the Cap^ which will much impede 

its Afcent And Secondly, the Height of the Jet Is 

greatly lefiened by its Jiriking againji t-he Atr^ by whofe 
Re-adion it is fplit and divided into many flender 
Streams, which fall in drops, as in a Skewer ef Rain^ 

And 
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And in large Fountains which play to the Height of 
twenty or thirty Feet, there will appear in thefe Artificial 
Shnuers as ftrong and vivid a Rainbow as ever you ob- 
ferved in the Heavens ; and feen fo near you, ftrikes you 
with it's intenfcly glowing Colours, far more Airprizingly 

than the Natural Bow And of this I fhall give you 

an Inftance in the Jets of Water, which gufh out 
with fuch violence from the Cracks and Crevices of the 
Defe^ive Pipes ia the Cold^Bath-FieUf^ the next time 
I obferve one fit for the Purpofe. 



DIALOGU1E V. 

Of fioLiDs immcrfed in Fluids. Of the Doctrine 
af Specific Gravities, by Experiments. The 
Description and Use of a New Hydroftatic 
Ballance. Of Weighing Gold Hydraftaiicalfyj 
iofind if ii be Sterling, or Adulterated. 

CUoniius. 

I Shall now have the Pleafure of explaining to my f ir- 
fhrofyne the Manner in which Fluids a& upon S^Sd 
Badies that are imrmrged into them — Alfo the Do^rim $f 
fpicific Gravities — And the Conjlru^ion and Ufe of a New 
Hydrojiatic Ballance^ for difcovering and afcertaining the 
fame. 

Euphrof, Thefe feem to be all grand Topics, CUonicusi 
I fcarcely underftand what you talk about at prefent. 
-I — How then (ball I underftand the Things them- 
felves ? 

Cleon. With more Eafe, perhaps, than you imagine^ 
my Eupbrpfyne^-^-^l have more than once hinted to you, 
that in the Sciiuci of Fluids^ almoft all the Difficulty 
confifts in Words, and not in Things, which, generally 
fpeaking, are familiar to every Body, when divefted of 

Vol.111. X their 
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their ancient Grecian Garb^ and appear in a proper 

Euphrof^ Well, without more prefacing, pray CZeim- 
cus proceed— *^I (hall be the moft attentive paffive Pupil 
you could wifli ■ ■ 




equSil Bulk tf the Fluid. 1 (hall expound the Riofiu 

of this firft, and then confirm it by Experimenty as it is a 
Fundamental Point in Hydroftattcs. 

Euphrof. Well, I find I (hall have two Strings to my 
Povv.— — If I (hall not be able to under ftand your Kca- 
fonin:;;, I make no doubt but the Experiment will be 

conviiicine- 

CUon. You are alw'ays very diffident of your own Un» 
dcrftanding, mv Euphrofynt'y but that is a good Sign, for 
thofe forward Geniufcs who undcrftand every thing with- 
out teachinpr, fcMom know anything with it — But to the 
Rcafon of the Thing — You will obferve, no Body can 
be immerfcd in Water, without railing it's whole Bulk 
of Water upwards — In doing that, it muft over came tbt 
lyeight of that Bulk of Water — Then, fince Adion and 
Re-aftion* are equal and contrary, that Bulk of Water, 
fo raifed, will re»a6l with all ii's Force of Gravity 
againft the Eody immerfed, and, of Courfe, will delhoy 
juft as much cf it's Weight or Gravity — Then it will 
defccnd only with the Remainder of its Gravity — This is 
all the Rationale of the Matter. 

Euphrof. I have a tolerable idea of the whole of what 
you have faid, CUonicus ; and doubt not, but an Expcri* 
ment will entirely elucidate it throughout. 

Cleon. I can allure you it is plain, and a perfedlly de- 
cifivc one — It confifts in a Balhnce^ ^/mall Ijo'Ijw cylin^ 
dric Buckety and another Cylinder to be immerfed in Water, 
— This latter Cylinder is made to fit the capacity of the 
Bucket precilely — The Bucket is fufpcndcd to one End 

of the Beam In the bottom of the Bucket is fixed a 

ftrong Thread of Silk, with a Loop on the lower End 

In this Loop the clofe CvlTnder is placed and fuft 

psnded — The Beam is then placed on its Stand— And 

the 
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the Bucket and Cylinder are then counterpoifed, as you 
fee, by a Weight at the other End of the Beam. 

Evphrof. This Apparatus fcenns to be a very curious 
and promifing one-7-l long to fee it applied 

CUon. That you will inftantly do, my Eu^hrafynt 

I fct this Jar of Water under the Cylinder — And then I 
gradually lower the Ballance (by a Screw) and you fee 

the Cylinder as gradually defcend into the Water 

And at the fame time you fee it become lighter and 
lighter upon the Ballance — Till row it is quite immer- 
fed, and you obferve the Equipo'fe quite deftroyed by 
the Defcent of the Weight on the other Arm. 

Eupbr$f. All this I notice minutely, Cleonictts But 

bow am I to underftand how much of the Weight of 
the Cylinder U loft by t^e Re-a£tion of the Fluid? 

Clion. By my adding the Weight of the fame Bulk of the 
Fluid, that is, by pouring Water into the Bucket till it 

IS juft brimfull And as 1 do this by Degrees, fo you 

cblerve the Equipoife is reftored by Decrees, till the 
Bucket is full — And then the Beam is truly Horizontal^ 
as at firft. 

Eypbrof. I fee moft perfeftly, that the deficiency of 
Weight is reftored by the equal Cylinder of Water in the 
Bucket — I think this is as demonftrative an Experiment 
as I ever faw — But 1 have heard Cleonicus fay, e*rc now, 
that no Part of the Gravity of Matter can be annihi* 
latcd — How docs that agree with this Experiment? 

CUm. Extremely well, my Euphrgfyne—I^hh Experiment 
does not (hew any Weight in the Cylinder is deftroyed, 
but only that the whole VVeight is not upon the Bal- 
lance now, but a Part of it ; the other Part being com- 
municated to the Water, which by this means becomes 
heavier than before — The Reason is, becaufe when the 
Cylinder defcends, the Water rifes in the Jar, and con- 
iequentlv prefles upon the bottom with a greater Force 
than berore. 

Euphrof. I fee the Reafon of the Thing now very 
clearly, CUonicus — For though there be left Force upon 
the Ballance, there is equally more upon the Jar — And' 
therefore the Sum total is ftill the fame. 

Cl$49U' Very well confidered, and very well exprefTtd, 
fny Eupbrofynt — And having underftood thus much, you 

Y 2 are 
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are qualified now for the Experiments of that moft ofeful 
Invention we call the Hydrojlatic Ballance— This, in 
truth, is nothing more than the forigoing Appartttut in 
another Mode, more adapted for general Ufc— But that 
which I fhall now (hew you« is of an entire new Form, 
and the Method of (hewing Experiments by it* thcmoft 
fimple, eafy, and expeditious that poffibly can be. 

Euphrdf. Well, now I (hall beg of Ciemcas an Expli- 
cation of every particular relative to its Conitmflion and 
Ufe— For I perceive a rnw fcY/r/ of bcUnci ia likdy 
thereby to open to me foon. 

Cleon, TheBallance I Ufe, is that called Mmiy-ScaUsj 
in a Shagreen Cafe, with ^Won ry- If tight s^ and Grains.-^ 
In the Middle of the right- Hand Scale is a fmall Hole, 
in which a Silken String is fixed at one End, and in the 
, other is a Loop to grafp any Body placed therein, hang- 
ing below the Scale at the dilbnc^ of about five or ux 
Inches — Any Objedl placed in the Loop and fufpended,as 
you fee this Piece of Brafs, is counterpoifed with' Penny 

Weights and Grains put into the other Scale And 

thus you fee the whole (land in your View ready for 
Ufe. 

Eephrof. You will now ple^fe to tell me what that 
Ufc is, and the Manner of performing it, CleomcmSm^ 

Cleon. The Ufe of this Bailance, is to find the Diffe- 
rence between the Weights of two equal Bulks of 
//''tf/zr and any other Sort of Matter ^as this Piece of Brafs 
for Example) by weighing it in Water — Thus, I raife 
the Bailance up by the Screw, till the Brafs is juft over 
the middle of the Water in the Jar — Then I lower it 
down again, that the Brafs may link into the Water-^ 
And then you fee the Equipotft is dtftroyei^ and the 
Scale with the Weights defcends — I now put into the 
Scale ( holding the Biafs fufpended in the Water ) 
ju(t fo many ^Graln IPoghu as will nicely reftore the 
iLquilibrium— -— And thus I have atchieved what I 
wanted. 

Euphrof. Why all this is, fure enough, nothing more 
than the laft Experiment repeated with a PiiCi of Brmfs^ 
inftcud of a Cylinder, znd ff^eigbts inficzd of fratiry foe 

refioring 
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reftoring the Equipoiie But what have you atchieved 

by this Exchange, deomcus ? 

CUon. I have in this one Experiment laid the Founda- 
tion on which the whole Doctrine of Specific Gra- 
iriTY i$ built ; and that is reckoned as important and 
Fublime as any in the Circuit of Philofophy. 

Eupbff. I fear I have not fuch an Idea of Specific 

Gravity^ as I ought to hav?, CUorJcus Therefore I 

beg you will explain it a little more at large, if youpleafe. 

Chen, I will do as you defire me. Sifter — The Specific ^ 
Gravity er freight of any Body, is that peculiar to it in 
a given Bulk—- Thus, in the prefent Cafe, the Weight of 
the Piece of Brafs is 2 Penny Weights and 8 Grains, (or 
56 Grains), and that of an equal Bulk of Water is 7 
Grains ; confcquently the Specific Gravity of Brafsy is to 
that of ff^atir, as 56 Grains to 7 ; that is, as 8 to 1 ; or 
Brafs is 8 times heavier than the fame Bulk of Water-— 
By weighii g a Piece of Loaii in the fame Manner, it will 
be found a little more than all times heavier than an 
tqual Bulk of Water ; therefore its S|)ecific Gravity to 
that of Water, is a little more than 11 to i.— ^ — At the 
fame Time that you find the Specific Gravity of Brafs 
and Ltad to IVater^ you know what they are to each 
other, that is, as 7 to 1 1, nearly — If Gold be weighed 
in the fame Manner, its Specific Gravity to that of 

Water would be as 17J to i. That of Pure Silver 

nearly as 10 to i — And To on for any other Body you 
weigh in Water. — Now docs my Eupbrofyne underftand 
it? 

Etiphrof Indeed I muft be dull if I did not, after fo 
clear, fo long, and fo particular an Explication of it,— - 
I think the Specific Gravity of Gold^ yuu feemed to 
mention as the greatejl of all other, Ckonkus* 

Cleon. It really is fo, my Euphrofjne-^^^'Pyxxt Gold is 
^he heavieft of all Bodies — Platina comes nrareft to it ; 

ind Mercury next But of this more, by and 

by. 

Eupbrof, I fuppofe by the fame Ballance you difcover 
the diflFerent Spicific Gravities of Fluids, as well as So* 

LIJ}S. 

Y 3 C5wf,- 
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Cli9H. We do, and rather with more Eafe — For this pvr^ 
pofe you fee here a Piece of G/afs properly formed to be 
fufpended from the Ballancc by a Hir/g^Ittir^ tobe im- 
merfed in any diiFerent Fluid you pleaie.^^The Body to 
be immerged, muft be Gla/s^ and it muft be a Ivrfi^ 
Hair to hold it, becaufe thefe Bodies will not be hurt bf 
the A£lion of any Fluid upon them; not even oif 
jfquafirtis^ Oil of VitrioU &C. 

Eupbrof. You will pleafe now, Clnnlcus^ to niaftnte 
this procefs to me, alfo. 

CUon. It is thus, my Eupbrofyne* — I conned the Glafi 

Bali by the Horic-Hair to the right Hand Scale And 

taking the Scale ofF the other End of the Beam, I place 
in its Room a Weight that countcrpoifes the Glaii 

as it hanirs in the Air. Here are two Glafs Jars, 

one of IVater^ and the other of Spirit of lyine It is 

propofed to find the Specific Gravity of each of thcfc 
Fluids — To do this, I, in the firft Place, immerfe the 
Glafs in the Wattr^ and the Equipoife is deftroyed^I 
put in Grain Weights enough into the Scale to reflore 
it^ and that you know is the fViigbt of € Balk if 
Water juft equal to the Bulk of the Glafs, this luckihf 
happens to be lOO Grains — Then I immerfe the Glals 
Bulb into the Spirit^ the Equipofe is loft — I put into tbe 
Scale Grains enough to reftore it, which are 84; — ^And 
fince equal Bulks of Water and Spirit have their Weights 
as 100 to 84, thofe Numbers exprefs their Specific GrM* 

vities^ as required On the other Hand, if I immerfe 

the Glafs in Oil of Vitriol, it will require 173 Grains 
to reftore the loft Equilibrium — Hence the Specific Gra^ 
vity of Water is to that of Oil of Jltriol^ as lOO to 173 

This Oil will be found the heavieft of all Fluids 

but Mercury J which is not a proper Fluid in its owa 
Nature. 

Eupbrof I clearly underftand you through the Whole 
— I have now a competent Idea of this famous Praxis 
9f finding the Specific Gravities of Solids and Flsiids^^'^ 
And what further Ufcs of this curious Ballance yet 
remain, dear Cleonicus will next inform me 

Cleon, There is no great Matter of Philofophy in 
wciohing Money to fee if it be good or Sterting^ fince 

ti 
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to do this. Is only to put a Guinea in one Scale, and 
the Guirua'^Weight in the other, and if they Equipoife 
each other, you know the Alonn is good* 

Eupbrof. But fuppofing the Guinea not fo heavy z% 
its Weight, how do you proceed then, Cleonicus P 

CUm. My Euphrofyne wilJ obferve another fet of Brafs 
Weights, called Tt^ater-Weights^ belonging to x!ti'\s Aicntf 
Ballanccy becaufe, when the feveral Pieces are weighed 
in Water, they are refpeQively put into the Scale hold-* 
ing the fufpended Money to reftore the Equilihrium.—^ 
Thefe PP^atir-ff^rightSy as well as the Money-JViights^ 
have the names of the refpeflivc Pieces of Money ftamped 
or engraved upon them. — She will next obferve, that the 
Money may have been diminifhed in Weight, cither Vf 
diminution, or by adulteration with a bafer Metal — — 
Now it is one excellency of the Science of Hjdrof.atla^ 
that it will immediately difcover to which of thefe two 
Oaufes the dcfefi of the Money is owing. — Thus, if I 
have a Guinea ihort of Weight, I weigh it in Wateri 
with the Guinea^Weight in one Scale, and the JVattt 
tVeigbt in the other, and then if there be an £q!Mli^rium, 
1 know that the Deficiency cannot be owing to want of 
Bulk, but to an Alloy with Silver, &c. ■ 'But if (he 
Scale with the Water- Weight preponderate, I am at 
once convinced that the Bulk of the Guinea is dimi^ 
liifhed by Clippings or Sweating it in Jqua Regia^ or by 
Ibme other Way.— —Now the Weight of a Guinea is 
129! Grains, and it*s Value is 252 Pence } then tiv9 
Pence is the Ix)fs to be allowed for every Grain by 
which it is deficient. 

Euphrof Such an Acquidtion of ufeful Knowledge I 
little expcded when you firft mentioned Hydrojiatia to 
Die, Cieonicus^-''^B\xt now I find, that by this Art I 
can be fecure from fufFcring, in Money Matters « any 
Impofition and lofs from fraudulent Cheats and Cot^ 
9irt. 
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DIALOGUE VL 



Of Water, Oil, Spirit, &c. The Rationale 
0f Sinking and Swimming, ^t Ufe of CoA, 
Jackets. Of the Diving Bell. Of Proof 
Spirit. The Ufe ef the HyDROMETiR, if 
Water-Poise, curiouflj made m Brass, Mdef 
a truly Fhilofophical Structure. 

Cleonicut^ 

IN thcfc Fields of Philofophy (fo fcldom frequented 
by the Vuigar) are many delightful Paths for fcrious 

Meditation and Contemplation But thofe abounding 

v^ith Brooks, Rivulets, and murmuring Streams are 
cfteemed the moft delightful of all ; and to fuch we may 
compare the Speculathns ef Hydrojfatics among the Na- 
tural Sciences— —The Properties of Fluids open to us 
the Flood-Gates of that fort of Knowledge which re-» 
lates to the Divine Beneficence of Providence, fo conrpi- 
cuous in all Parti of the Creation, and indeed, it would 
be impof&ble for Nature to exift in its prefent State, 
without a perpetual Influx of various Sorts of confluent 
Matter, in the Forms of Water ^ Oils^ Spirit j &c. 

Evfhrof. The Neceflity of fVaier^ I believe is known 
to every Soul living; and as to Oil, I fuppofe you 
could largely declaim upon that, if there wereOccafion ; 
and alfo upon the Nature of Spirit, 

Clean. Both Oil and Spirit are of the moft import 
tant Ufe in Life — —My Eupbrofyne needs not to be told 
that all NoSfurnal Lights or Illumination are ownino; to this 
Fluid burning in Flamheausy Lamps^ and Candles', for 
all Fat, Tallow, &c. are real Oils in different Forms» 

and Degrees of Confiftence And the Nature of Oils 

confift of two Particulars principally, that is, they are 
all L'fiammable ; and they will not mix with fVater^ whofe 
Nature is to extinguijb Flame- 

Euphref. 
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Emphrof. And is not Oil chiefly concerned in making 
Soap, CUonlcus ? 

Clnn. It is, my Eufhr^hne^ in that mod ufefu] domeftic 

Article, the chief Ingredient. For all hard or foft 

Soap is madie by incorporating Pot^afh with Oil or 

Tallow. The Proccfs of which you may at any time 

fee at a &9ap Bnltr^s Laboratory^ not a quarter of a Mile 
from hence. — Again, all kinds of Smith^ry IVork requires 
Oil, efpecially the Lock Smith finds it impoffible to do 

without fuch a lubricating Fluid. How great is the 

Ufe of Oil in Medicim and Pharmacy ! Nay OBvi Oil^ 
of itfelf, is a well known Antidote againft ihepoi/onous Bits 

of a Serpent. Laftly, in your /)/V/, how frequent is 

the ufe of Oil in all your dainty Difties, your efculent 
Plants and Salads, to make them go glibly down ? 

Euphrof, Indeed, CLonicus^ I like the /r/if^/fr Language. 

better than I do their Diet, But what is the PhUofo^ 

phy of Spirit, which I fuppofe I am next to learn? 

Clion. Before we can touch upon that fubtile Subjed^p 
we muft revert to the Speculation of Specific GrapitigSj and 
confider more particularly the Caufeof £f;rii/r^ and Swim* 
ming of Bodies in Water and other Fluids.*— -^Indeed, 
this has been, in Part, (hewn already; for when a Body 
is Bulk for Bulk heavier than the Fluid, and by being 
immerfed in it, loofes only the Weight of one equal 
Bulk of the Fluid, then the rejidual or remaining Gravity 
of the Solid muft carry it down to the Bottom, or make 
it/tnk. — On the other Hand, if the Solid has lefs Weight 
in the fame Bulk than the Fluid, then it cannot by its 
Weight difplacc or raife upwards its whole Bulk of the 
Fluid, but only fo much of it as is equal to its own Weight; 
and by this Deficiency of Weight, it can only be partly 
immerfed, and therefore will Swim upon the upper Part 
of the Fluid.— —If it were poflible to find a Body that 
was equally heavy with the fame Bulk of theFluid, it would 
remain at Rejl in any part of the Fluid in which it was 
placed, and fo would neither/iv>^ orfwimn 

Euphrof. I fee the Reafon of all you have faid very 
clearly ; and every Day's Experience confirms the Truth* 
ihcrcoft— — 1 obfervc Stents ftnky Cork Jwims^ &c. — but 
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pray, Ckofihus^ how comes it to be fatd, that a Fijh vrngh 
n$thin^ in JVater ? 

Clioni From want of Skill in Philofophy. — The Fifli 
being but little heavier than Water, loofes the Weight 
of an equal Bulk of Water, (as you have feen,) and what 
remains is fcarce fenftble to the Hand that holds it by a 

String in the Water. Hence it is, that a Man going 

into a Bath, finds himfelf fo light, that he can hardly keep 
himfelf upright. — And if but a Pound of Cork were tied 
about his Waift he could not fink at all. — Hence the Cu- ^ 
Som of /earmng to fwim by Bladders — And hence the great 
Ufe of Csrk Jackets to Sailors in Cafe of a Wrecks or other 
Accidents by which they fall into the Sea. 

Euphrof, How pleafant it is, as well as extremely ufe- 
ful, to be but moderately imbued with the Knowledge of 
fo necejfarj a Science^ by which the Lives of thoufands may 
be faved ! — But pray, Cleonicus^ how is it that Divers can 
fufiain fo great a Weight of Water at the very great Depth 
they ufually go ? 

CUon. Juft as we fuftain the Preffure of Air, which (as I 
formerly told you) was not lefs upon every Perfon than 

13 Ton IVeight, And fince the Preffure of Water upon 

z. Square Foot is loco Ounces at the depth of one FooU 
it will be •^2000 Ounces at the depth of 32 Feet. — Now 
upon the Body of a middle (ized Man, there are about 
10 Square Feet \ and confequently at the depth of 32 
Feet under Water, he muft fuilain the Preffure of 32000O 
Ounces, which is 200GO Pounds Averdupoife TVeigbty and 
is almoft equal to the Preffure of the Atmofpherc.— — 
Hence it is very neccffary to let the Diver up and down 
very flowly and equably, that the Air within him may ba 
gradually condenfed or expanded ; and then the Diver 

can fufter no great Inconvenience. Dr. Halley 

tells us he drank a Bowi of Punch, and read a News-paper 
in his Bell fat the Bottom of the Sea), which had a large 
Convex Glafs to give Light on the Top, by which was 
a Stop-Cock to let out the warm contaminated Atr^ while 
the cold pure Air entered the Bell at the Bottom, by Means 
of a Leathern Pipe from the Ship. 

Euphrof. Well, I never knew that one might live and 
enjoy himfelf fo voiuptuoufly at the Bottom of the Sea 

before.— 



AND LADY'S PHILOSOPHY. jij 

before.-*— Much good may it do them, with all the 

Riches they get from ihc Wrecks. 1 wonder at the 

Courage of the amphibious Divtr^ more than at that of the 

moft intripid Son of Mars. But pray, Chmtests^ 

what is the next Inftrument that I am to learn the Ufe 
of? 

Cli9n. It is called the Hydrometer, Water^pnfi^ or 
Spirit'provn-j as it is applied to difcover the comparativi 
Dinjhy of Fluids on which their Strength and Virtue prin- 
cipally depends. ^You fee here one in Ivtry for com* 

mon Ufe, and another in Brafs for critical Purpofes — - 
That in Ivory confifts of three Parts, the B^dy^ the Tuhe 

below, and the Stem above all conneded together by 

Screws. 

Euphrof. Pray be fo good as to unfcrew them for mo 
to infped each Part feparately, the better to know their 
Ufe, Cieoni^us f 

Cleon. That I (hall do inftantly. -The Body is round 

or globular, and hollow, to render it boyant in Water.^-^ 
The Tube that fcrews on below, is to hold fine leadiu 
Sbotf clofed with a Cork. — : — And the Stem which fcrews 
gn upon the Top is truly cyftadriail^ and divided into 20 

equal Parts by Black Circles. Now for examining all 

kinds of Medicinal Waters, the Weight of the Shot mui: 
be fuch as will caufe the Hydrormter to (ink in Rain Water 
juft to the middle of the Stem or Number 10. — If then it 
ne put into any Springy Sdim^ or Medicinal Water (which 
18 always heavier than Rain Water) it will not fink Q^ 
deep. — And thus by obferving the various depths to which 
the Inftrument finks into them feverally, you will dif- 
cover their different Gravities above that of Rain Water^ 
which is the leafl of alK 

Eupbrof^ Such Difcoveries muft make the Hydrometer 
of very great Importance to Gentlemen of the Faculty^ C7/0« 
nicus, 

Cleon. Undoubtedly, my Euphrofyne. But it is flill 

of much greater Confequence in Commercial and Dome flic 
Affairs^ in which Spirituous Liquors are concerned, as 
Brandy^ Rum^ Arrack^ and Spirits of every kind. — —For 
the Nature of this Inflrument is fuch, when made as it 
^ught to be, that it will immediately difcover when Spirit 

is 
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ii pure and genuine^ and when mixid with Wattr^'^fAh 
in what proportion that Mixture is made, and the ^en* 
titiis of Spirit and Water contained in any Compound Spirit 
propofed* 

Eupbrof. Now you arc upon the Subjed of Spirits^ 
Clionicusj I (hould be dad if you would tell me what that 
is you call Proof Spirtt^ as I have heaid it often mentioned 
in Converfation ? 

Ckon. I will my Euphrofyne^ But you muft firll 

know, when the Spirit is puie and unmixed, and thfityou 
will find at any time by an eafy Experiment thus : — Pwrt 
Spirit is the moft inflammable of all Fluids, and will take 
Fire at the Flame of a Candle, indantly.- -Therefore I pour 
a little Spirit of Wine into this Silver Spoon» and feiting 
it on Fire, you fee it burns all away very foon, and leaves 
the Spoon quite dry ; which fhews it is very pure, and 
without any mixture oi' Water; for if there had been anyi 
it would have remained in the Spoon. 

Eupbrof. This is a Proof of its Purity indeed — butpure 
Spirit, I apprehend is not what you call Proof Spirit yet, 
CleonicuSm 

Clecn. I (hall now inform my Eupbrofjne what that is. 
—Spirit is too a£live orfirong a Liquor to be drank alone, 
and requires to be mixed with Water to lower it doum^ 
till it becomes a palatable Drink, in fuch a Manner or 

Form as we ufually call a Dram. For this Purpofe, 

the Spirit is mixea with an equal Weight of Water j and 
then this Compound is called Proof-opirit» 

Ei^pbrof* So that when the Spirit is Proofs it is ihcwn 
I fuppofe by this Brafs Hydrometer which I here fee, 
and is of a different Make from the Ivory One in many 
Refpcds. 

C^on. It is required to examine Spirituous Compounds 

with the utmoft exadnefs. Hence the Divifions upon 

the Stem are different here ; and one of them, (No. 10,) 
is the Prtfo/'Pw«/.— — Here are alfo feveral Weights to 
be applied in a fmall Concave, upon the Top of the Stem« 

Thefe Weights divide the Difference in the Strtnsth 

of the Compound from the State of j// Water to thatoftftf 

Spirit^ into a thoufand equal Parts. Thefe Weight! 

are 9 in Number, viz, 400, 3cx>, 2009 100 ^ and40^ jOy 
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20, 10. ■^— And the particular Weight 600, which is the 
Proof Weighty or that which (inks the Hydrometer to tho 

Proof Point on the Stem. By thefe Numbers, and the 

10 Digets on the Stem ( i, 2, 3, 4, &c. ) all or any of 
the Differences in Strength from allWatir to all Spirit 
may be exprefled, and immediately (hewn by the loftru- 
ment, to a thoufandth Part of the whole. 

Euphrof. This is a prodigious Exadnefs indeed. — —If 
CUofiicus co\i\i ob!igc me with an Example or two of its 
Ufc, I (hould be glad. 

Cleofi. That I will do direfllv In the firft Place, 

my Euphrofyne will obferve the Compound in this Jar is 
juft Proof bccaufc the Weight 600 put into the Cupg 
iinlcs the Hydrometer to No. 10 on the Stem. — Secondly, 
I pour fome Water into that Proof Spirit ; and then pla- 
cing the Hydrometer into it, I put 320 Grains into the 
Cup on the top, which (inks it to 4 on the Stem ; then 
the whole Weight 324 (hews the Degree of Strength in 

that Compound is much under Proof, Here is now 

another Compound, in which the Hydrometer exprc(res the 
Strength by the Number of Weights 795 (that is 790 in 
the Cup, and 5 upon the Stem) ; fo this you fee is above 
Prw/confiderably. 

Eupbrof I am fufHciently convinced of its U(c by the(e 
Examples, Cleonicus^ but you told me it could alfo be 
known by thefe Numbers, what Q^iantity of Water or 
Spiiits is to be added to make the Compound Proof oX any 
time. 

Cleon* Yes they can ; but this is done by a Table of 
Numbers ready calculated to every Grain Weight, from 

1 to 1000 But our Merchant Sy CommiffiTners of the 

Cujlcms and Excfty Diftilhrs^ &c. are, in general, content 
with Inftruments and Methods lefs mathematically exa&y 
than this here defcribed. 

Euphrof Well, I think myfelf very happy, Cleonicut^ 
chat I can tell by Hydroflatics^ when l have Good Money 

and Go9d Spirits. 1 think that is enough for me at 

jnvfent) fo adieu, till we meet again* 

DIALOGUE 
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DIALOGUE VII. 

Of Pump-Work in General. The Rationale of tbe 
Common Water -Pump, and of the Forcing 
Pump. Of the Water-Works at Lew- 
PON-Bridge. Of tkc Fire-Engine. Of 
Papin's Digbstor . Of tbt Streame-Exgixe 
fcr cxtingtiiftnn^ Fire, lyaUrinr Gardens, 
&c. 

Ruhrofj-fif. 
T Underfland by what you laid this Morning at Brcak- 
'*' faft, that our next opeculations wtre in be on tbe 
Kature of Pump- Work in general, and its Application 
to the various Arts and Ufes of Life — But did you not 
lome time ago, CleoKuusy explain to me the general 
Reafon of the Action of a If^'uier^Pump by an Expe- 
riment of the Air-Pump? 

CJion, 1 did, my Euphrofyne^ but it was In a very 

ciirlbry Manner This is not to be thought fufficient, 

without the Addition of fomc o.Ker Conhderations, to 
compleac your Hydraulic Studies — For, fuppofing I were 
to alk my Euphrcf\nt\ frctn iv' at Depth the I^at^r can bt 
ratfed from tht h'ell into t'.e Cjurn of the Pump^ what 
ivould you fay ? 

EiiphroJ, Say, why my anfwer would be very ready, 
^deonicus has mt yat tuugbt mt to know that* 

Cleon. Well then, the following £xpc:iment will put 

a proper Anfwer into your Mouth. You fee here a 

Glafs l^ube 3 Feet long, and near an Inch wide — Into 
this Tube I pour a little Mercury, to Uand about an- 

Inch high at the bottom. Into this large Tube, and 

the Mercury, I put a fmaller one, open at both Ends- 
Then I pour in Water between the two Tubes to ftand 

quite to the top of the large one. This done, you 

obf^ve the Preffure of the Water will raifc the Quick- 

&lvef 
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Clver a fmall Height into the lefTcr Tube, and there it 
ivill refl. 

Euphrof, I obfervc all you fay, CUenicus^ but how does 
this effedt Pump-Work ? 

Clion. I'll tell you how, prefently, my Eupbrofyne-^^ 
You fee the two Fluids are at reft in the Tube, while 
they mutually prefs again (I each other— 7*herc is therc- 
foie an equal force' of Gravity between them at the 

Orifice of the fmall Tube below -Confequently the 

Quantity of Matter in the ihort Column of Mercury 
is equal to that of Water in the Column of the fame 
fize, and of the Height of that in the larger Tube- 
Whence the Denfity and Gravity of Mercury and Water 

arc inverfely as their Altitudes Thefe Altitudes, if 

meafurcd, are as 14 to i ; fo that the Specific Gravity 
of Mercury is to that of TVater in the fame Proportion— 
You know by the Barometer^ that the Prcflurc of Air 
raifes the Mercury to 29^ Inches, it will therefore raife 
Water in the Pump 14 times as high, that is, to 41 3 Inches, 
or 34I Feet — Now you fee the mean Height to which 
the Water can rife in a Pump that is perfectly ff^atir^ 
tight. 

Euphrof, I do, and am not a little pleafed with it— -— 
And now I believe, Cleonicus^ I underftand pretty well 

the Aftion of a common Sucking Pump 1 prefume by 

the curious Model I here fee on the Table, you can 
(hew the whole Operation thereof in a more compleat 
and Natural Manner than I could learn it from the Air^ 
Pump. 

Clean* You may by this Model fee the very fame as 
in a Pump at large, and the Reafon of every Part of the 

Procefs Firft, here is the Jar of Water, reprefenting 

the JVeii Then a fmall Glafs Tube is fcrewed into 

the lower Part of the Barrel, which is the Pipe going 
down to the Water in the Well — The Glafs Barrel sSyovCp 
with its Pi/?on or Sucker you fee will receive the Water from 
the Pipe, and raife it into the Ciftern at the top, which 
has the Handle fixed on one Side, and a Spout on the 
other, by which the Water runs off into the China 
Bcfon^ as it does from the common Pump^ into your 
Pail. 

Ephrtf. 
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Euphrof. Well, Cleomcus^ now let me fee the whole 
Procefs from Beginning to End, 

Cleofi. That I will my Euphrofyne,^--'TYit Sucker i$ 
now clofe upon the bottom of the Barrel, upon which 
I pour a little Water to keep it tight. — The Pipe being 
row in the Water of the Jar or Well, I raife up the 
Sucker with the Water above it,- and the Air in the 
Pipe will follow it into the Barrel, by its Expanfion or 
Spring— —The Air in the Pipe thus rarified, prefles left 
on the Surface of Water within, than the yftmsfpheri 
does on that without in the Well, and confequently the 
Water muft rife in ibc Tube, till the Air within is 
juft as dcnfe as that without, and there it will Reft 
between the two equal PrclTures — —The Valve at the 
bottom of the Barrel which opened upwards to let the 
Air in the Pipe come in, ihuts very clofe down, when 
i deprefs the Sucker, and fo preventing any return, 
oWiges it to rife through the Valve of the Sucker, and 
bubbling through the Water cfcapes, and mixes with 

tl c common Air- All this you fee is the EfFeS of the 

Fi:fl Stroke; and the fume is produced by the Second, 
the Third, &c. till the Water in the Pipe, you fei 
reaches the bottom of the Barrel, and then by every 
Ilxru^Sion afterwards, it enters the Batnl^ then the Cjf- 
I/;;/, and laftly runs out of the Spout, 

Euphrof, Well, you have now given me a perfieA 

I(!ra c>f a ccmmon Hcufe Pvmp 1 little imagined there 

was lb much of the moft curious Part of rhilofophj 

ccnccrned in its Operation And pray, CUgnictts^ is 

thcrr nny other Sort of Pumps of diftinguiihed Note? 

(:ler>:. Yes, greatly fo, my Eupbrofyne — One is called 
the Forcing Pump, becaufe, it not only draws the 
Water into the Barrel by SuSIicn^ as in the common 
Pump, but it afterwards forces it up into a Rffirviir m 
SL lofty Situation — The a<?Jon of this Pump will rea- 
dily appear by the AJ^del of it which you here fee*— 
The Pipe and Bw rel are the fame as in the other— But 
the Sucker has no Valve in it for Water to pafs throught 
—•Then you obferve, at the bottom of the Barrel a \vo% 
Tube is cemented into a Socket, and has on the top 
•a Cifiern, into which the Water is forced through 4ii 



I 
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Plpe-i-I ihall now work it, and you fee the ESeA as I 
have dercrH>ed it. 

Eupbrof. I do very plainly indeed 1 fee the Water 

once entered the fiarre], is forced through a Valve 
at the bottom to the Ciflern on the top, where it runs 
into the Refervoir — But I obferve, CleonicuSy that if the 
Height of the Refervoir be confiderable, the Weight of 
the Water in the long Pipe will be fo too ; and Toon 
prove fuperior to the Force of a Man applyed to raife 

it.— rrt 

Ci^n, Thefe Pumps are rarely ufed, but where the 
Agency .of fVaUr^ Fire^ or Air^ is employed to raife 
yjS Quantities of Water for Public ufes, as at the 
U^ater-fVorks at London-Bridge — i — The Fire Engines in 
York-Buildings^ and that in the way to Chelfea — Neivjham*s 

fVater-Engihes for extinguiibing Fires, &c. For all 

thefe Public Purpofcs, the unlimited Powers of Nature 
are, at the Fiat of Phijlosoj»hy, employed moft effec- 
tually whenever wanted. 

Eupbrof. I (bould be glad to have a little Sketch of 
the Manner i^i which Water is raifed by thefe wonderful 
Agents and Engines^ if it be not troybling my dear 
CUonicuSy too much. 

Cleon. The more trouble, the greater the Pleafure^ 
my £«pAr«^«/-:-T he Water-Works at London^'Bridge^ 
at each End, you may fee every Day, and obferve the 
vtvy large Wheels that are conftantly kept in Motion 
by the rrodigious force of the Water upon them as they 
flow, by the Tide, up and down the River — r— For the 
Machinery is fuch, that the Wheels moye either way, 
as the Water runsr— You will there obferve the Manner 
in which the Wheels turn the Cranks which move the 
Forcing Rod|; in parrels of caft Iron 7 Inches Bore, 
and 120 Feet high , to the Refervoir on the upper Part: 
of the. Building. — Thefe Engines on the City Side^ raife 
about 140 thoufand Hogfl^eads of Water per Day, to 
fuppiv all thofe Parts of the City that are below the 
Level of the Refervoir. 

Eupbrof, What furprifmg tbrngs are to be done by 
Art« aflifted by Nature ! — ^i remepiber you faid the fame 
. Vol. III. Z Effca$ 
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£fFe& are produced fometimes by Fire-Engikes, cvi 
you make me fenfible how that is done, Clemens f 

Clean. I make no doubt but I can make my Eupbrejjne 
fenfible of any thing which depends upon Principles of rhi- 
lofophy (he has already learned — r-But there is one great 
(I might fay infinite) Fewer of Nature, which has not 
yet been particularly confidered in our Dialogues, and 
which yet is a principal Agent in the /Vrz-JEnf^/ji/.— • 
What I mean, is the incredible expanfive Force of Steam, 
raifed immediately from Boiling fVater^ and confined ia 
the Top of the Vcflcl above the Surface. ■ 1 have for- 
merly obferved to you, that Heat and Fire feparate th? 
Parts of all Bod es, and moft eafily thofeof Fluids, giving 
them at the fame time, a great Degree of Elafticity from 
the Repulfeue Power between the Particles. 

Euphrof. The Nature of Elajiic Steam and its great 
Force, I can pretty well conceive, but pray tell mc how 
it is applied in this Engine to raife Water, Cleonicus, 

Cleon, In order to this, my J^uphrofyne^ you muft un- 
^erftand, that there is a large ftrong Beam of fVoed^ li-r 

brating freely on a fixed Ctnter or Axle. At one 

End of this beam, the Rod of a Sucking or Forcing Pump 
is connefled. — —And at the other End, the Rod of a 
very large Pifton, moveable in a Cylinder of Caft Iron, 7 

or 8 feet high, and 4, 5, or 6 Feet wide. Thi^ vaft 

Cylinder is placed upright over the middle of the Boiler, 
and conneded with it by a Stop- Cock, by means whereof 
there is a Communication between the Boiler and the 

Cylinder, The Broad Pifton is nicely wrought, and 

fo accurately adapted to the Banel, that it is pertedlly yiir 
tight by fupple Leather, &c. upon its Circumference, and 

is always kept fo by a little Water upon it. Upon the 

upper Part of the Boiler, is a Valve, with a Weight upon 
it to keep itclofe, till the Elartic Steam w'thin has a^Forcc 
juft equal to the PiefTure of the Air without, and then it 

will force up the Valve and efcape. At this time the 

Pifton being fuppofed at the Bottom of the Cylinder, th? 
Cock is turned, and the Steam adting againft the Pifton 
wi:h a Force upwards, juft equal to the Preflure of the 
Air upon it downwards, puts it in a State of Equilibriumm 
rr-Then the very great and much fupcrior Weight of the 

Iron 
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Iron Rod at the other End carries it down, and raifes the 
huge Pifton in the Cylindric Barrel nearly 10 the Top — 
the Steam follows the Pifton, and fills the Barrel at once. 
—Then a Jet of Cold Heater is let into the Barrel, and 
inftantly the Steam is thereby reduced to a little Water 
in the Bottom, — and now a Vacuum being made in the 
Barrel, the Weight of the Air upon the Pifton drives it 
down with incredible Force to the Bottom — and by this 
Means raifes the Pifton of tbf Pump at the other End of 

the Beam. Then the Cock is turned, and the Steam 

let in again i and fo the A£tion of the Engine is conti- 
nued. 

Eupbrof. Well, this is the moft Auguft Idea that I 
have yet had of the Power and EfFcft of Art and Naturt 

conjoined. 1 fee very clearly the Reafon of every Part 

of the Proccfs. And I obfcrve, CleonicuSj that either 

Sucking or Forcing Pumps may be worked by this Engine. 

Cieon. They may, my Euphrofyne^ — In Cornwall they 
are employed to draw the Water off the Mines by Ex- 
hauftion. — But in the Stream- Engine at York Buildings^ 
PimblicOy IJlington^ &c. the Pumps force Water into Re- 
fervoirs, for fupplying the City, and Parts adjacent.—— 
I {hall very foon (hew you the whole Strudure and Per- 
formance of that Engine in our Walk to Cbelfea. . 

And you will be amazed to fee the Engine W9rk itfelf^ 
as if it were a living Creature. 

Cleon. Then you will gratify me indeed, Cleonicut.^^ 
The great Power of the Air's Prefl'ure I know pretty 

well. But that of Elaftic Vapour or Steam 1 bad not 

fo minutely confidered before. 

Cleon. Nor have you yet fo compleat an Idea of it, as 
another Machine will give you, which is called The />/- 
geftor^ but moftly Papin^s Digeftor^ from its Inventor Mon- 
fieur Papin. — It is a ftrong V eflel made of Copper pr Iron^ 
and fitted with a thick clofe Cover, which is faftened down 
by feveral Screws, fo as to quite keep out the Air^ or rather 
Steam-tigbt in great degrees of Heat.— —To render it fafe 
when uted, there is on the Cover a Valve, to let out the 
Steam when too violent. — This Valve is kept down by 
^ Steelyard and a fTeigbt moveable upod itj by which fuch 

Z 2 Degrees, 



314- THE YOUNQ GENTLEMAN 

Degrees of Strength may be gi?en to the Steam witbini ai 
18 neceflary to anfwer all Purpoliss. 

EupbrtJ, And prav, Cli9niais^ what Purpoics can diofe 
be which require fuc^ prodigious Force of Steam f 

CliOH* Such as make a Species of Cookery, as my 
EupbroTym^ nor her Mothir before her, were ever ufed to. 
— In inort, it is defigned to cook or digeft Bones, Car- 
tilages, GriiUes, and all the hardcft Parts of Animals, in 
a very ibort time reducing ihem all to a Jellj^ which when 
cold you may cut with a Knife^ and is covered with a 
large Cah of Fat. — ^This is really the m^ft iJpnU(il Part of 
Animal Subfiance ; the Flefb and ccminon Fat being only 
the coarfer and grofTer Parts. — In regard to Nutritun^ no 
Aliments can compare to thofe which the Digeftor pro* 
duces in lefs than a quarter of an hour. — But alas. Sifter, 
it is here, as in many other Cafes, the beft things for wane 
of being known, are overlooked and negleSed, to the great 
Difparagement of Human Nature ! 

Eupbrof. This is a new Sort of Cookery indeed, C/(f#- 
nicus. — ril give you my Word I (hould not like to ftand 

Cook to (\xc\i ^ Kettli as that. And had rather by much 

take your Word, than even to fee an Ox-tons dijilvid in 
your Difgfftor. 

Clton. Well then weMl have done with Steam Engires^ 
and turn our Thoughts to what are properly called 
Stream Engines, though tbefe are fometimes called 
Fire Engines^ from their being ufed to cxtinguiih Fire in 

Buildings. But in regard to this pngine, my Eupljro- 

fym has already feen the Rationale in the Ufe of the Cfn- 
denfor and jfir- Gun in a former Oialogue, as it wholly 
coniifts in the Force of condenfed Jir, For in this En- 
gine there is a large Copper /^/^/ called the Air VeffeU of 
nearly a cylindric Form ; into this upon the Top is 
fcrewed a hollow Pipe, which reaches near the bottom of 
the Veilel, with a Stop- Cock above on the outilde — tq 
which is affixed a long leathern Pipe, wiih a Part at the 
End perforated for Water to ilTuc out in a proper Stream 

when the Engine works. In the Body of the Engine 

are fixed two Forcing PumpSy worked by a Lever with 

Horizontal long Handles at each End. The Engine is 

fupplied with plenty of Water, where it can be had, by 

a Pipe 
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^ Pipe of Leather, Pails, &c. The fevcral Men, then, 

at each Handle, begin to force Water into the Copper 
Veflel, and thereby condenfe the Air above, till it has fuf- 
ficient Force to throw the Water through the Pipe in a 
rapid Stream upon the diftant Fire.— When the Air is 
fo much condenfed by the Water as to fill but \ the Vef- 
fel, the Spring will be ftron^ enough to force it in a Stream 
to nearly the Height of 30 Feet.- If it be further con- 
denfed 10 as to fill but I of the VefTel, it will then pro« 
jed a Stream to the Height of near .60 Feet.— — If con- 
denfed fo far as to poflefs only J of the Air Vcffel, its 
Force will be fo very great as to throw a Stream near 00 
Feet. — All rhefe Proje6ions, or Jet lyeaus^ arc fuppoied 
to be made in the Perpendicular— but in the Gates of 
Fire, the Diredion of the Stream is in every way obliquefy 
as the Fire requires. There arc no Houfes or Build- 
ings in general fo. high, but what a good Engine will 

throw the Water over them, But as exttnguifhing 

Fires in this Way is but too common a Pkeenomenon^ 
you may at any time obferve the Manauvre of the whole 

Procefs. And for the Purpofe of Watering your Garden^ 

making Jet D*eaus^ ice, I have a curious Model now mar 
king in Glofs^ for n:y Eupbrofyne's Ufc, 



DIALOGUE Vlir. 

Of the great Force of Watek converted into Steam, 
Jhtsun by the -^Eolipile. Of the Recoiling of 
Guns, the Flight ^Rockets j«i o/i^«^ Motions 
q/TiRE-WoR KS. Of ajhnple retrograde Water 
Mill. Of the Spouting of Fluids* Of th$ 
different Sorts of common Water Mills. Of the 
Sinking of a Body by its own Weight onfyy and 
binvfar. 

Clepnicus. 

WK have not yet finifked our Speculations on A^ 
. wonderful Effeds produced bv the infiqite Power 
of Njituit) which are no where fo frequent and confpi^ 

Z 3 cuou^ 
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cuous as in Fluids.-'-^—^yiy Euphrofynt has, in fomc Afa- 
furc, brcn inftrutSlcd in the Nature of Fluids in general, 

;iiui in moft of their wonderful Properties. Inourlaft 

Convcrfation, flic faw Water conveyed in a Stream to 

fxtlnculjb Fire. 1 fliall now, on the contrary, flicw 

her how the fimc Fluid (If'aur) may be converted into 
a Sirejmt or rather Suam>t to exciif the Fire^ and give it 
the utnu)A F^rrcf sfghuinz Heat it is capable of, 

Euf'h'cf. This I fliould like to fee, as I have never yet 
heard o\\ or fccn nny thine that will h/ow or excite the Fire^ 
but .1 Pair of Belziis^ which you have formerly very fully 
explained to me, CUznkus. 

CUsn. The Bellows when large, and of a double Con- 
{lruClion« fuch as are ufed in our Iron FounderieSy and other 
^rcai H'i- is if Meta.urgw give fuch a prodigious and con- 
lianr IVat! ot Air to the Fire in the Furnace, as will foon 
nH'!t the Metilbe it what it will. — But the Machine lam 
iww ^^''ir.^ 10 describe and fliew the EfFeft of, is but fmall 
in FiVk, but woiiJafully great in Energy. — —Sec, there 
J: is, !vv Ei^r^^*':^^e» 

Epi'TfU By your Defcriptionv Cleonlcus^ I expcded to 
ice lonu'ihios: ^ "»y extraordinary. — But I fee only a Cop- 
|vr R.'.V., of an oblong Form, with a Pipe tapering to a 
ihuV. F:u^ turned into a Curve at right Angles to the 

r i^c iticlj. And pray what mighty Effefls can this 

prKV?;:ce ? 

i".V.»r. YoM will fee by and by — I fliall fliew my £•- 

a\... ^^f t^ril how I prrparo it for Ufe. The Veflel and 

::* Pip;" being hc^K w, with a very fmall Hole at the End, 
I pKo.^ it on :hc Fire to heat it ; and by this Means a gmt 

Pit o: r*te A:r will foon be expeUed. TTien I take it 

cit'the F:re, .i:?d plunge the fmall End of the Pipe iato 

thisi Ba:v\*. v>: Wa^er. Thus juft as much Water will 

c:-:?: :::r.'' t^e Booy, as is equal to the Air driven out.— 
AV :S t^:< V.::cr m it, I fct it again on the Fire, and 
1* rtNT'i :^v- V:*J of the Pipe to another Part, where the 
F!'e wJLiu* to be excLtcvi. -*-And now obfene the 

y^':r: \ I m\\ C\:'ti*^i — I fee nothing as yet — no«r 
1 w rh^." Prv*j« bes n ^? fall — then I obfenre a Steam if- 
r^v c^;— wiuxh iKCS ocn- comc&t to cncicafe wA 
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great Violence. — It becomes much finer — fo rare that*it 
Jooks more like a Bla/I of Air than Water, — It begins to 
blow the Fire — It blows it now very furioufly and con* 

ftantly. Good lack, I am altnoft afraid to fhmd near 

it, CliorAcus. 

CUon. Don't be afraid, nothing fliall hurt my iuphro" 
fynt —It will keep up this equal Blaji upon the Fire for 

20 Minutes, and more. But it now heats the Room 

fo much, that I muft open the Door to let xw frejh Air.-^ 
1 ihall now take it off the Fire with the Tongues^ and 
lay it upon the Floor^ — ^Then view its rapid rttrogradi 
Motion 

Euphrof. O Lud ! O Lud ! O Lud ! C/eonicus—'Tis 
well you opened the Door, for I can't bear the Room, 
while that Spit-Fire Fizgig is in it.— -^It makes me 
tremble like ^wyer Grafs. 

Cleon. Hey L)ay, my Eupbrofyne ! why you have not 
fpirit enough for a Philofopher, if you can't ftand fuch a 
Brufh as this. 

Euphrof Indeed Cleoniaui I never was (b feared in mjr 
Life.- — Pray what do you call this fVhirlyGigg thing of 
yours ? 

Cleon* The j£olipile or (in Greek) The Gates of 
-^OLus, the God of IVinds^ Tempefls^ and Hurricanes^ 

among the Heathen. This Inftrumcnt is fometimes 

ufed in a large Size, to keep up an intenfe Fire for many 

Hours together in fome Parts of Metalurgy. It gives 

the moft evident rationale of the Recoiling of Guns.— 
The Motions of Fire-lVorks^ and mounting of Rackets ia 
the Air. — Of the moft fimplc Species, of Mill Work by a 
Retrograde Motion, &c. &c. 

Euphrof 1 fliould be glad if Cleonicus would plea{(t 
to be a little more particular in thefe important Points. 

Cleon. I will— my Eupbrofyne knows that the Steam ia 
the bended Part of the Pipe of the iBolipile prefles every 

way equally. ^That the Preffurc/^wflrii, where the 

Pipe is open, meets with no Rejiftance^ and there the Stea^i 
is thrown out with Violence. — But the Preflure hackwardt 
jby the fixed Parts of the Pipe, exerts its full Force upon the 
Neck of the Pipe, and forces it round in that furprizing 

retrogradi Motion yoM fee. Now the Cafe is the fame 

Z 4 in 
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in a Gun, where the Powder when kindled has an infi*' 
nite exploAve and elaftic Force, which has a free Exit 
forward^ and is wholly fpent upon the Bullet or Ball 
which it throws to a great Diftance.— ^<-^But the Adion 
of this Force backwaris^ is rofifted \f^ the Breech of the 
Piece, which thereby ncoiU with an equal Force*— ^As to 
Pyrotechmy, or the Art of Fin-fVorkty it is wh<dty 
founded upon the fame Principle — for the prepared PdW' 
der is difpofed and rammed hard into Cafes, open at one 
End, and dofe at the other, and when fixed on moveabfe 
Wheels, and lighted with a Match, they give a retrograde 
Motion to thofe Wheels which fcatter their luminous 
and fiery Contents all around, to the Amufement and 

aftonifhment of Spedators. So Rockets fixed to the 

End of large Sticks (to keep them upright) with the open 
End downwards^ and the clofe one upwards^ will, when 
iired, rife with incredible Velocity, and to an amazing 
Height in the Air. 

Euphrof. How eafy things are when they are under- 
ftood. — But CUo*iicus mentioned alfo a peculiar Sort of 
Water-Mill, that worked upon the fame Principle. 

Cleon, 1 did fo, my Euphrofym \ and 2i peculiar one it is 
indeed ; working without a U^heel^ and with zfmaU Stream 
of Water. — That you might have a corred Idea of its 
Strufture and the Oddity of its Operation, I have a Mo- 
del thereof on Purpofe to fhcw you the whole in one 

View. In the Middle of the Wooden Frame, you 

obferve an upright fmall Brafs Tube, moveable about a 
Brafs Wire, pafling through the Frame above, and an 
Horizontal Trunk below, into which it is firmly fixed ; 
but on the outfide it has a fine Point on which it turns 
in a Pivot-hole in the lower Part of the Frame.— ^Thc 
upright Cylinder is fixed into the middle of the Horison* 

tal Trough. This Trough has a Hole at each End, 

but on oppofite Sides.- ■■■■■And therefore when I pour 
Water into the Ciilern at the Top, it fills the Machine; 
and runs out at the two Holes in the bottom Trunk—- 
»nd in doing this, mufl give it a retngradi Afeti§n 

about the Axle or Wire Now fee it Work. 

Eupbrof. I do with much Pleafure, CUinicus ^ I oh* 

fetveas long as you fupply it with Water, folong it keeps 

whirling 
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iirliirling round hackwards^ like the /EolipiU^ but not in 

fuch a hifling frightful Manner. But how is this aftw 

all applied to Mill-Work ? 

Chon, I will tell my Euphrofyne how. — The Efiential 
Farts of a Corn-Mill, are two large round Stones, one of 
wbiqh is fixed, and the other moveable upon it by an Ar-< 
bor paiTing through the Center of the faid fixed Stone.-*^ 
This Arbor is the Axis of a Trundle which is turned by a 
large Cog-^eel fixed upon the Shaft of a great Water* 

Wheel in common Water Mills. Now if this Cog«* 

Wheel were placed upon the Axle of a Mill at large in 
the Form of this Model, the fame Power might be giyen 
to it as in any other Mill, and it would turn the Trundle 
with the Mill-Stone upon it, with the fame Force ana 
velocity for grinding Corn, as in any fi^tnd or WaUr» 
Mill whatever. 

Eupbrof, Though I have never fecn (at leaft never min- 
ded) the Conftruttion of a Mill, yet 1 fee the Nature of 
it in your Defcription, plain enough to be convinced that 
this Model, made at large, with the Cog- Wheel, Trundle, 
and Mill-Stones, and a good Supply ot Water, muft mak^ 
a cempIeatMill, and I ihould think more fimple than any 
other, and therefore lefs expenfive. 

Cleon. I wonder a little that I never yet heard of (b 
promifing a Machine being applied to Mill- Work. — But 
as the Method of working Common Mills by Water is 
of a philofophical Confideration, my Euphrofym ought to 

be n^ade in fome Degree acquainted with it. And I 

think that Inftrument which is commonly ufed to ihew 
the Nature of Fluids fpouting through Holes in the Sidea 
of a VefTel containing it, will do very well to facilitate the 
Idea thereof. 

Euphrof, I fuppofe, CleonicuSy this tall Brafs Cylinder 
(landing in this long Trough, with feveral Holes and 
Pegs to ftop them, is the ImpTementyou fpeak of.— 

Clion. It is fo, my Euphrofyne. — The Holes in the Sidc» 
when the Tube is tull of Water, and the Pegs taken out 
one at a time« will give Vent to the Water, which will 
then fpout through with difierent Velocities and to dif- 
ferent DIftances upon the Horizon, or Bottom of the 

Trough, Thcfc Diftances to which the Water will 

be 
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he proifiSled on the Horizon, tvi/l te always as the Diftaui 
rfthe H9Us from the Surface of the Water mulupliei Ij its 
Vijfancefrcm the Bottom. — For Tnflance, Aippofe the Tute 
be juft 12 Inches high, and the Holes at every 2lnche» 
from the Top, or 5 in all. — Then the Diftance to which 
the Water will fpout from the firft Hole, w:)l be as 2 bj 
io» that IS as 20«— But from the 2d Hole it will be as 4 
by 8»or as 32. — And from the 3d or middle Hole, it will 
be as 6 by 6, or 36. — From the 4th Hole, it will be as 

8 by 4, or 32. And from the 5th, it will be as lo by 2f 

or 20. 

£uphrof So then I find the greateft Jet will be from 
the Middle One; and from the two which are equally 
diftant. above and below, the Water fpouts to the fatn^ 
Diftance. Is not this the Cafe, Cleonicus? 

Cleon. It is, or would be precifely fo, were it not f(rf 
fome Refiftance from the fides of the Holes, and from the 

Air. Thus you obferve, when I pour in Water to the 

top and pull out the upper and lower Pegs, the Water 
projeds to the fame Difiance nearly, from both the Holes* 
Again, from the id and 4th Holes, the Water fpouts 
to an equal Diftance, but greater than before*— —Again, 
I take the Peg out of the middle Hole, and the Watef 
from thence fpouts to the greateft Diftance of all. 

Euphrof I fee every particular Cafe verified by the 
Experiments, and very curious they arc — but how do 
they relate to Alill-TVork^ Cleonicus? 

C/een, In thcfe Experiments nothing relates to that but 
the Force by which the Water ifl'ues from the feveral 

Holes. This Force my Euphrojyne readily perceived 

IS fmall at the firft Hole — much greater at the middle one 

•—and greateft of all from the lower one. Now, fup- 

pofea Wheel with Float-Boards fet aflaunt, and clofe by 
the Sides all round, and 10 Inches high, were placed 
under the firft Hole, then would the Water flow out 
upon the top of the Wheel, and fill all the Buckets on 
the farther Side, which by the great Weight thereof, 
would caufe the Wheel to defcend, and turn continually 

round. And this is the Cafe of what is commonly 

called an Over-Shot Mill, where the Fekdtyoti^ 
Water is but fmall, but the fVtight very great. 

Euprhofm 
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Eupbnf, But if you let the Water out of the middle 
Hole upon the Wheel, I fuppofe the Velocity there is 
▼ery confiderable, and will add greater Force to the 
Wheel. 

CUon. It will, my Eupbrofym^ efpecially as it afts in 
conjun£lion with a much greater Quantity of Water that 

goes out in a given time. So that the Water now not 

only ads by its Weight in the Buckets, or Floats upon 
the Wheel, but alfo ftrikes them with a coniiderable Force, 
according to the Height of the Water above.— When 
the Water comes upon the Wheel in this Manner, it is 

called a Breast-Mill. When the Water goes 

through the Sluice at the bottom of the Mill-Pond 
Head, it has then the greateft Force upon the Floats to 

turn the Wheel, and work the Mill. And in this Cafe 

it is called an Under-shot Mill.-— —And thus much 
may fufiice for the Philofophy of thofe noble Works of 
Nature and Art, which afford my Eupbrofym the Ma- 
terials for making us Bread, which is the Staff' »f Life ^ 
beiides Puddings and Pafties in abundance. 

Euphrof. I find, Cleonicus^ you make Pbthfoplrf the 
foundation of all good Livings as well as good Sen/i. 

CUottm If my Eupbrofyne looks but a little way front 

Honie, (he may be convinced of that every Day. But 

one thing I forgot to apprize you of in its proper Place— « 
and left you (hould at any time be pofed with a Query of 

chat Sort, I fliall try you with it now. Pray hvw far 

mil a heavy Body fink by its own Weigbt in Water f 

Eupbrof. Why to the Bottom, to be fure, Cleonicus^ 
what (hould hinder it ? 

Cieon. Why I believe mofl People would think, and 
anfwer, as you do, my Eupbrofyne^ — I will tell you what 
will hinder it, tbe Prejfure of the JVater upwards. '•"^^Y ox 
after a heavy Body is placea fo many times, its thicknefs 
under Water, as it is heavier than Water, the Prejfure of 
tbe Fiuidupwards upon the under Surface is greater than the 
freight downwardsj and confequently below that Depth, if 
you keep the Fluid offthe Surface, no Body can link in 
It by its own ff^eigbt, though ever fo heavy. 

Eupbrof. I find, Cieonicus^ if one would talk philofo- 

phicalljy 
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phically^ he muft take great Care hcfW he placet hit 
Words, 

CUm. Or rather^ how he txprijjes them-^ju^d yet no 
isreater Skill in Criticifm is here required but to Jpeak with 
Propriety ; which every other Subjed requires as well as 
this. — My Eupbrofyne will comprehend me better, if I 

slluftrate this Par^ddx by Experiment. You iioe here 

« Tube of Glafs lo Inches long, and an Inch alnd bilf 

wide, truly cylindrical. Alfo a round piece of Lead 

of equal width with the Tube, and of an equal thickncft 
zs^xy where,-— -In the Center thereof is fixed a Sitf 
String'^ — And to the upper Surface of the Lead is adapted 

nicely a piece oi Lfathtr^ folt and well foaked. The 

lower End of the Tube, and the upper Surface of the 
Lead, are both ground truly flat, and are thus made Wa« 
ter tight with the Leather between them. — Laftly, upoo 
the lower Part of the Glafs Tube are drawn 12 Circles, 
or Rings round it, at a Diftance equal to the Thick- 
nefs of the Lead. 

Euphrof. I fee every Part well adapted to anfwer the 
Experiment you intend to oblige me with s therefore, 
pray, Cleenicusy proceed. 

CUon. The firft thing you are to obfer\'e, my Euphre- 
fynei is, that the Lead is to be put inte the Water, but aot 
under it, that is, there muft be no Water in the Tube 

above the Lead. The Water I keep off, by putting 

the String through the Tube, and thereby drawing up 
the Lead clofe to the End. — -—Then 1 immerge the Tuhe 
with the Lead at Bottom, in this Jar of Water, and yoa 

fee no Water rife therein. Now wu fee the Lead is 

in the Water ^ but not under it^ becaufe there is no Water 
^ver it.' " If I put the Tube and Lead fo far down, that 
the Surface of the Water may touch any one of the Rings 
(except the uppermoft) and then flacken the String, thie 
l.ead willfmk in the Jf<i//r.— -— Thus» 1 place it to the 8th 
Circle, and the Weight finks, but can you tell me why^ 
my Etipbro/jfHi ? 

Eupbrof. You love to puzzle lac fometidies I find, 

Cleonicus. But let me fee, the Prefiuie of Ac Lead 

downwards is equal to i-i times that of the fame Bulk of 
Water, as I remember you told me.— Now in this Cafe, 

the 
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he Preflure of t^e Water upwards againft the Lead is 
out equal to 8 fuch Bulk of Water. — Confequent]y the 
Preflure of the Lead downwards is confiderablf gjeate^ 
than that of the Water upwards, and there mvfijhti vrhca 
ipott let go the String. 

Clfcn. Nothing can be better conceived or exprefled, 
ny Euphrofym. — —You fee I relax the String, and down 

goes die Lead immediately. ^But now 111 put it on 

again, and pi9.ce ijt in the Water to the 12th Circle, 
ifere I let go the Stringy and the Weight does not defcend 
jorfink. 

Eupbrof. I fee it does not ; and I fee at the fame time 

frhy it cannot. For oow the Preflure of the Water 

jupwards upon the ticad is as 12, whereas that of the 
{Jead downwards is as 1 1, and therefore cannot fink down^ 

Clton- Very good, my Euphrofyne ——Now you fee de- ' 
mooftrated wnat was firft propofed. So that the fink- 
ing of a heavy Body under Water is owing to a two fold 
Cattfe, viz. The Wtight of the Body^ and that 0/ the fTaier 
above it.- — '-So adieu, for this time, my Euphrofim. 

DIALOGUE IX. 

^i Phenomena of the Tides, or Ftux and Rjs* 

fhv'X. of the 3ea^ explained. 

CUonicus. 

THESE Hydrojlatlcal Speculatiom have brought us at 
length, my Euphrofyne^ to the Contemplation of 
chat mod wonderful Phenomenon of Nature, the Flu}( 
^dR£FLU3c of the Ocean, or the Tides* as we ufually 

call them. Though the natural State of Fluids, ia 

fmali Quantities, be that of Re/f^ this is far from beine 
the Cafe with Urge Seas and Oceans ofJFaterSf like thoie 
iipop the Surface pf our F arth, a9 they are cxpofed to the 
Attra£liilg Powers of large Bodies that are near to them, 
in a v^ry fenfible Degree. 

Esepbrof. This is a fuHlrm SuljeB ifideed, CUonkus.*^ 
Hov will you be able to bring it dowp io the Level of a 

mman's 
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tVhman^s Under/landings when I have heard you fay often^ 
yjirt tht Theory of tbi Tides was one of the great e/i Difeene* 
riesofandan arduous Tajkto dtmonjlrate^ even to ibeimmoT' 
talSiVL Isaac Newton. 

Cleon. But one Comfort is, that neither my Eupbrofym 
nor myfelf areobliged tounderftand all that that great Man 
wrote. — Half a Loaf is better than no Bread, — Our Duty 
is to underftand 9II that we can. — If we have but 3 Ta- 
lents, no more will be required. Confider, that New* 

TON himfelf did not underftand every thine: — Ooinif- 

ciency is not a human Attribute. Let us therefore be 

content, and endeavour to know all wc can ; and we fliall 
ftand excufed for the reft. — The general Rationale of die 
Tides is not fo difficult, perhaps, as you may fear, after 
fo much as you have learned of the Powers of Attradioii, 
and the Laws of Motion and Adlion in Fluids. 

Euphrof. Well, Cltonicusy I fhall liften with ercit 
Attention to all you have to fay on fo elevated a ouIk 

Cleon^ To facilitate the Ideas of the different Pb4eiih 
tnenaoHht Tides, 1 (hall fuppofe the Earth to be covered 

all over with Water to a great Depth. And further, 

that no other Body affefted the Water by any Power of 

Attraftion but the Earth alone. Then it is evidcAt, 

fmce the Water is every where equally attraSfed by ti^e 
Globe of the Earth, it will be every where equally beavj ; 
and confequently, the Surface of the faid VVater will be 
every where at an equal Diftance from the Earth's Cen- 
ter, and fo give a truly Spherical Figure to it. Thus 

far atleaft, my Euphro/yne wiW underftand me. 

Euphrof. I do perfedlly well, Cleontcus. But fince 

the latter Part of your ^uppofition does not hold good, 
what will the Confequence be, when this Spherical Sur- 
face of the Water becomes attraAed, in a contrary Direc- 
tion by Bodies exterior to, and at a various Diftance 
from it ? 

Cleon. The general Effeft of fuch an exterior Attrac* 
tion, would be the Alteration of the Spherical Sutfacftm 
that of an EUipfiide^ or Oval, — —and the Water, frpQ 
being in a State o{ Equilibrium or Rejly will be put into t 
perpetual MotiQn.''^*^^Qw of 9II thcfe exterior Sodich 

til 
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the Moon is the neareft to us, and her Magnitude is fuffi- 
cient to afford an Attra£tion upon the Waters of the 
Earth, that (hall very fenfibly difturb their Equil'thrium^ 
give them M^tion^ and alter the Figure from a Globular 
$9 an Oval one. 

Eupbrof. The Reafon of what you fay is extremely 
evident, from the huge Bulk of the Moon, which I re- 
member you told me was 2000 Miles in Diameter, — — • 
Alfo the very Tide itfelfy as it confifts of Wattr in Motion^ 

plainly acknowledges a foreign Caufe. But pray 

Chonicusy has it been determined to what Height the Moon 
can raife the Water of the Ocean by her oppoflte At* 
tradion ? 

CUon. It has been found by Theory and Experiment 
both, that the Moon raifcs the Water in the Tide to the 
Height of 1 1| Feet, at a Mean, above the Level of the 
Globe. 

Euphrof. You aftonifh me, Cleonicusy what is that Height 
compared to the Bulk orDiamctcr of the Earth ! — I thought 
it had been 1000 times as much, at lead. — Why this can 
be fenfible only to usfmall JnimaU crawling upon the 
Surface of the Globe 1 — Your faying, ** hy the Mo9H 
'* alone^* implies fome other Agent is concerned with her 
in producing the Tide ; this I fuppofe, can be no other 
fthan the Sun ; for though Mercury and Venus be near 
to us, ye|: their Diftances are too great, and their Bulks 
too fmall, to be fenfible Agents in producing the Flu^f and 
Refiux of the Sea. 

Ciew. My Euphrofyne reafons well. -The Sun only 

can add any Influence to that of the Moon, for raifing (be 
Waters of the Ocean, and that is folely owing to his 

enormous Bulk. But at prefent it will be proper to 

confider the EfFe<^ of the Moon by itfclf. In order 

to this, I (hall divide the Aqueous Surface into two He* 
mifpheres by a great Circle, which mav be called the 
Lunar Horizon,^^ — The Water in the tlemifphere next 
the Moon will be attraded by it from the Earth's Center 
every where, with a Force greater and greater, till you 
come t6 the Point juft under the Moon, where it will be 
greateft of all.^ — In this Hemifphere therefore, the 
Water will be lighter thaQ if (here were ng I^oon, becaufc 

now 
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now their Weight rcfults from the Difference between th§ 
jfttra^itfg Powers of the Earth and Moony and this Diff:* 
rence bein^ gfreateft in the Parts under the Moon, the 
Water will be there the lightcft of all, and therefore will 

rife thebigheft, and produce there the Tide 0/ Flood. 

3ut there is yet another Tide of Flood produced at the 
fame time in the farther Hemifphere, and at the fartheft 
Foint thereof, or that which is diametrically oppofite to 

the Moon. For in all this Hemifphere, the Water is 

attra£led by the Moon towards itfelf, and conftrquently 
ill fome meafure towards the Center of the Earth.— r 
Therefore, as both the Attradlions now confplre^ they will, 
by their y«/;// Force^ make the Water every where in that 
Hemifphere lighter than they would be if there was no 

Moon. But bccaufe the Moon's Attraftion is Ief$ 

where the Diftance is greater, (o^ of Courfe, the Point 
oppofite the Moon, as being fartheft diftant, will beleaft 
of all afFcfled by the Moon ; and there the Sum of the tw 
JttraSfions being leaft of ally the VVaters will become 
lighteft, and rife to z Tide of Floods as before. 

Euphrof. You have given a very cle*r Explication of 
the Tidii of Flood ^ Cteonicus ; and 1 fuppofe you will next 
do the like for the Ttde: of ^bb. 

Cleon. Properly fpeaking, my E'lph^'cfyne^ there are nq 

Tides of Ebb at all. Under the Lt^nar Horiz^n^ the 

Waters all around the Aqueous Surface arc attradedby 
the Earth only, as the Moon's Attradlon upon them there 

amounts to nothing. They will therefore bejufta^ 

heavy as if there was no Moon at all. >ConfequentIy 

their Altitude from the Earth's Center is not altered in 

thatrefpcft at leaft, from what it was in the Sphere. 

But in another refpeft, that Altitude in the Sphere will 
be leflened, and that is, becaufe the Waters from this 
Part all round the Globe, muft flow into each Hemif- 
phere to fupply and fupport the Tide of Flood^ in order to 

an Equilibrium of the whole. Hence in all Parts under 

and near the Lunar Horizon^ the Water will fubAde, and 
become lower or nearer the Earth's Center, than wbea 
they formed a Spherical Surface, and were attra£ied by the 

Earth alone. This Low IFater it is that is called d» 

fide of ^bh^ i|i everv Place uiider whofe Meridian ^ 

uaflfek 
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fafies, in the Courfe of the Earth's Revolution about its 
Axi8«— — — Thus an Aqueous Spheroid (or Oval) is formed 
wbofe longir Axis pafles througn the two greateft Tjdts of 
Flooiy and is direded to the Moon ; the ihbrteft one pa{<> 
£t& through the Lunar Horizon at the Diftance of 90 
I^egrees every wherew 

Eupbrof. I believe \ coinprehend all you have faid ia 
regard to Low tVattr alfo. — •<— I therefore atn fatisiied the 
trut Figun of fuch a Body of Fluid Matter^ muft be that 
you have mentioned^ a Stbiroid. ^ You have hitherto 
confidered the Nature of the Tides in a general View ; 
but I fuppofe they have a great Variety of Phaenomensi 
with refped to difi^rent Parts of the Earth, various Po^ 
fitions of the Moon, and the influence of the other Lu^ 
minary, the Sun> If you give me a ihort Account 
of thefe Cltonicus^ it is all 1 (hall aflc of you at prefent. 

Cleon. I fhall endeavour to do that tor my Eupbrofym^ 
and there is much about time for it* - ■>■ For this Purpofe^ 
you fee here a Terreftrial Globe, with a fmall Ivory Ball 

iixed aloft above ity juft In the 2^nith* Now this 

Ball reprefents the Moon, and the Horizon of the Globe 

then becomes the Lunar Horizon at Low Water. And 

thus by elevating and depreffing the Globe, all the con- 
iiderable Appearances of the Tides will become obvious 
to your View. — —In the firft Place, let us fuppofe th^ 
Moon to be pofited juft over the Pole of the Worldi— - 
Then the Equator is to be placed in the Horizon, and is 
the Circle of Low JVater^ the two Poinr^of High IVater 
being exactly over the Poles«^-In this Cafe, it is evident 
as the Earth revolves, every Part defcribes a Parallel to the 
Equator, or Lunar Horizon. — Therefore has the Water 
idwaysof the fame Height— Confequently no Tides ofany 
£0/t could happen in any Part of the Earth, in fuch a Si- 
tuation of the Moon — Now in the fecond Place^ let us 
fuppofe the Moon to be pofited in the Equator^ then are the 
Poles in the Horizon, or QXuXzolkwWatir.^^hxA iince iu 
this Cafe all the Parallels of Latitude are perpendicular 
to the Horizon, therefore every Place will be Six Houn 
in paifing from one Tide to another^ as you well know 
by what yoM learned of the Ufe of the Globe heretofore. 
^ < Thirdly, fuppofe the Moon has the greateft Dc- 
tlination from the Equator (be can have, which it not 

Toi^ IIU A a quite 
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quire -^0 Degrees. Then the Parallel of 6c? on eacb 

Side the Equator, will limit the Places which tiave frpf, 

and /""wr Tidn^ ift a Day. ^F^r all the Places ab3at 

the North Pole to the ParaJ'el of6o? will be in the Nor- 
thern Ha)f ofthe Spheroid, and asmach about the South 
Pole, in the Southqrn. Half 'f the Spheroid; and con- 
fequcntly they can have but one Tide of Fhodj%fA ene 

Tide of Ehb at the Diftnncc of ii Hours each. But in 

all Parts of the Earth between the Parallels of 6o Deerres, 
its they muft defcend below the Horiaton or Circle of Ebb 
on* one Side, and rife above it on the other, fo they muft 
have 4 T'idcs, Hvo of Floods and two cf Ehh^ which wiH 
fucceed eacli other in different Inter\'als of time, according 
to the various Lrtitu.-'cs of Places. 

Euphrof, Having learnt the Vfe of the Ghhes^ I fee?.!! 
that concerns the E?^p!icaiion of the Tides very clearly. 
— And I hop'-'H fh::ll hnveno reafon to dcfpond of appre- 
hending wh.it Alterations will be made in thefe L'^ntr 
pr/rmmcna ofthe Tides, by their being conjoined wiih the 
Effects of the Sun, Chontcui, 

CUon. Thc:rc can be no difficulty attending that Mat- 
ter ; my E^ttihrofyne can eafily conceive, that at the Ccn- 
i:i*:/l'r>i o\ tLe Sun and Moon, their joint AttraSion of 
ih* Waters from the Earth, will make them lighter than 
before, nnd they will therefore ftand higher, or make, a 

greater Tile cf Flood. On the other hand, at the Of' 

prjit'r.r. ofthe Sun and Moon, the Sun attrafts the Waters 
ofthv- Spheroid in a Direction contrary to that ofthe 
Earth ani Tv^oon ; and thereby makes that Tide cf High 

JViiter alio greater. For the Quadratures ^ the Adion 

of the Sun is conrrary to that of the Earth only, and 
makes t!:e Waters lighter in all the Lunar Horizon \ 
confrquenlly th?y \vi I rife higher than before ; and then, 
to keep thj EjriiiLjinm, they muft fubfide, in 'a fmai! De- 
gree from thr* F:c:r!i at each End of the Spheroid, and fo 
make thoiii Tides lc!'s than they were by the Moon alone. 

Eut^^.'f'cf, I ti'.ink crery Article is fo naturally described 
and pointed ot:t, th^t I cannot well help forming a true 
Idea of the 7/i//j both of Flood and Ebb^ in this general 

' View of them. But I fuppofe, Chomaes^ that as the 

Diftince of the Luminaries from the Earth are always 
variable, that muft make fome Difference in the Mag- 
nitude or Height of the Tides ; pray is this at all fenfible ? 

CUon, 
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Cleem Confiderably fo, my Euphrofym; for the Sun in 
its Perihtlion in the ff^inter^ conjoined with the Moon in 
her Pirigiiy will catfe Jthc "Waters oF the Spheroid to rife 
higher by a more powerful Attradion of them from the 

Xartht And ihie fame^EfieA will be produced at the Oppcfi^ 

^/^A....— .In the ^adratures there is not much difference 
ion this Account of^thcir near T>tJ}ance, In the 5«ot- 

-mir timt when the -Soh being ia tt» ^jp^///^», and the 
Moon in her Jp^geey the Tides are the leaft they Can ht 
at any time.— —On the contrary, y^hen the Luminaries 
are in the Eduator, an& the Moon in Pmgei at the 

,Sjf7sygiiSy the TiJtsofFhoJ.gmd -Ebb. will be .the greateft ot 

all others. And thcfe EquinoSfidl Tides are what we 

vulgarly cdll the Spring YJAi.— — With rcfpeft to the 

-titne of the Tide's being .upon the Meridian, it is to be 
Conddered, that though the Force of the Moon be grc;.ateft 
taraife the Water when flie is upon the Meridhm, yet that 
Force is continued a iittle while after it is irtipreffed, and 
encreafed by what is imprefltfd fometime after the Moon 
has pafled the Meridian ; the Sum total, therefore, of all 
the imprefled Force will caufe the bighffl WaUr to follow 
the Appulfeof the Moon to the Meridian at the Interv^al 
of about two Hours. 

Eupbrof. All this, too, I .underftand tolerably welF^ 

..<7Aipmm.*— -Butas thcfe general Affeftions of the Tides 

F are all upon Suppofttion that the Earth is all around co- 

, vered with deep Waters, I imagine that in the prcfent 
State of the Earthy there will be fcar^e any Refemblance 
between them and the Tides we obferve in our confined 
Oceans and Seas, by reaibn of the Interpofition of fo many 

. iiiontininiSyJ/IandSyicc^ 

Cleon, A great part of the Earth is covered with Oceans 
of Water, particularly the Gnat Pacific Ocean ovif- 
*whelms morethaa one Quarter of it ; in this the general 
Phaenomena of die Tides are obferved by Navigators 

to corirefpond with thofe pointed out by the Theory. ► 

But in the fmaller Oceans^ SeaSf Baysy Itivirs^ &c. what 
iny Eupbrofjne has obferved, is found true, in regard to 
the Quantity, the Intervals of Tithe, and Diredion of 
their Courfes.—— But in any one Place, as London for 

> jnilance, they are fo far conftant and regular, that Tabla 
of HighWater, for Morning and Afternoon are cal- 
culated to H9Kr4 and Minutis^for every Day in the Tetr. 

A % 2 Dl ALOGU£ 
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DIALOGUE X. 

Of the various Metamorphoses or Transmuta. 
TiONs of Solids into Fluids^ ani Fluids inifi 
Solids. Particitlarfy of Silver into a tranfpa- 
rent Fluid. — Into Crystals — Info oh impalpdik 
Powder — Into the Arbor Dians^ or the Arborct 
cent Vegetations in Forms o/Shrubs, Trees, 
&c^-^How rendered of a Goldea Colour cmI 
permanent on Glass. A Solution of CJold*— 
The Crystals 0/ Gold beautifully difplayed upui 
Glass ybr Microfcopic Views. 

Cleonicus. 

WE are now, my Euphrojym^ entering upon Sana^ 
9f ASlion not common to Vulgar Eyes.-— — Hereb 
wc (hall view the Metamorphoses or Transmuta- 
tion of Bodies from one Form to another, in diverfe lo* 
ftances, by Omnipotence operating in the finall Parti 
of Matter, by which, when they come into contad, as' 
mix with each other, they immediately become altered 
and varioufly changed in their Modi% of Bxlftemi*-'^ 
Ovid^s Mitamorphojes were fiAitious and merely poetied; 
mine are ftriftly philofophicat znA rtal^ I think the i c f oif 
his Invocation (a liule altered) will ftand with moicPio* 
|)ricty before fuch Tranfmutations than his own* 

Of Bodies changed to various Forms IJing: 
Jijftflye Gods {Jrom whom fuch fVondersJpringX 
Injpire my Numbers with Celeflial Heat ; 
Till I my long laborious JVork compleat : 
And add perpetual Tenour to my Lays ^ 
Deduced from Haturis Birth to Gcorge^s Daju 
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Euphrof. I know not what the End of this Dialogue 
may produce ; but the Beginnings (my dear CUonicuSy) is 
fofiUmny that I begin to be very apprehenfive for my Un- 
derftanding. 

Cieon, In truth, my Eupbrtfptiy you need not ; for 
perhaps not a Dialogue has come upon the Carpet wherein 
your Underftanding has been lefs concerned than in the 
prefent. — — Philofcphy, fuch as I teach, does not confif^ 
io much in the Knowledge and Underftanding of the 
Powers and Operations of Natural Bodies, in tneir va- 
rious Mixtures and Comhinatimsy as in making proper Ob- 
fervations on them, and reducing them to the titer or y^ re^ 
ligifMtSj moraly snd Commenial Ufcs of Life,— — Che- 
JdiSTRY is a moft curious P^rt of Natural Philofophy, 
but perhaps the Rationale of the Operations is the mof( 

recondite and infcrutable of all others, in this Lec« 

ture you will fee nothing that is terrifying or noxious | 
nothing but what will fS{ your Mind with Admiration, 
Inftrufiion and Pleafure.' w > 
Eufbrof. Wei), I am glad, Clnnicus^ you give fo en* 

couraging an Idea of the prefent Entertainment. But 

pray what are thefe JH^omorpbofes to confift in, I want td 
know. 

Cleon^ In (banging Solids to FluiJsy and Fluids to Solids^ 
- . , ■■■ Opake Bidies to Tranfparent Ones, and vice verfq.^^ 

Vijile to invifible Ones, and the contrary. From am 

Sofifi to many other Shapes and fhrms.^r^-^A rude and 
ilidigefted Mafs to curious and regular Figure^.*— From 

w inert State to an a^ive and vegetative 4ne, With 

ipany other like Incidents at the fame time.— And 
will not fuch Themes as thefe afford my Eupbro/yne the 
moft curious Speculations for an Hour i 

Eufhref. Moft certainly they will, and I long till yoii 
begin, Clemicus. 

Cleon» Theiirft Metamotphofe is that of Solid Bodies into 
Fluid Ones,— '•^You fee here, my Eupbrofne a Wine-Glafs 

containing zYcry clear limpid Fluid. Upon the Sur-< 

face, I place a Piece of Leaf- Silver, which is vifible only 

a Moment or two, and thendifappears. 

fiupbrof* Truly fo i^ does — pray what is become of it, 

A a 3 CUotii^ 
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Cleonicus ? — ^I fee nothing in the Fluid, nor any Aing 
evaporate from it. 

Cleon, It is diiTolved in that Menjiruum^ which has \ 
Power you /ce to feparate the Parts of the Silver, and to 
abforb or at trad them, and thereby fufpend them tbTot]|h 

Its whole Body. For my Euphrofyne^ by loolcing at it, 

will fee the Fluid changed, in a fmall Degree, to a ^filky 
Colour. 

Euphrof. I obfervc it And am thereby convinced 

that the Silver is reduced to z. Fluid- St at e^ and intiraateljr 

united with the Mc}:Jiruum^ as you call it. But prajr 

what is that odd Sort of Liquor, CUonicus^ that can thus 
Ulcntly and inftanrly change folid Silver into a Fluid f 

CL'on, The Chemists call it Jquafortis, and diftil it 

from Fitrhl and Nitre. It is an univerfal Diflblvmt 

for almoft all Sorts of Minerals and Metals, but Gtii 
it will not touch, — this you will fee by the Experiment. 
— — I lay a Piece of Leaf -Gold upon its Surface^ and yoa 
obferve it docs not in the lead afied^ it* 

Eu^^rof, I fee it docs not — no /{^Iteration is made in its 
Sub/iancej nor even in its Colour, f 

Cleom, But now you'll fee a Tranfmutation of one Flaii 
into another.- ■■ I change the Aquafortis into Aqua-reffMy 

by putting in only a Tea-Spoon full of common Salt, 

And immediately the Gold is dijfolved^ and di (appears, as 
the Silver hnd done before. 

Euphrof. Well this is wonderful indeed F— But pray, 
Cleonicus^ what is this ftrange EffeA owing to in the 
. Salt? 

Cleon. A thou fan r1 Conjedures have been formed for a 
Solution of this difficulty, but all hitherto in vain*— — 
You fee I put in Piece after Piece, which are prefently 
diflblvcd, and giving the Jqua regia a beautiful Yclfcw 
Colour, plainly ihews the Gold is tranfmufed into z Fluids 
ftill as tran (parent as before. 

Euphrof, All wonderful, and furprifing, to fee Gtid and 
Silver as it were annihilated, and vanifh m a Moment ! — 
Pi ay Cleonkus what do you metamorphofe next ? 

Cleoj!, By the Mixture of two tranfparent Fluids, 
which you here fee in two feveral G'aflcs, an opake fdid 
Body will be produced.— •—] pour one into the other, and 
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you fee a White Turbid Mixture appears. 1 now ftir 

them together brifkly, and behold an Opake Lump of Mat" 

ter upon the Spatula^ adhering thereto.- At prefent 

it is foft and adhefive, like Shoe-Maker's Wax. — When 
the Mixture is prefled and dried out, it becomes hard an4 

tranfparent as Amhevy and much refembles it. Here 

view a Piece of it made fome Months ago for this Pur«> 
pofe. 

Euphrof, I not only fee it, but I fmell xt^'Cleonlcus, 

It is fome Sort of Gum or Rodn I am fu'.e. Pray tell 

me what you call thofc two Liquors ? 

Clean, One is Varntfl)^ and the other common Water ^ 

which I put into it. The Solid refulting from this 

Mixture is the Rofin that was diiTolved in Spirit of JVini 
to make the Varnifh. 

Euphrof I protcft this Operation of yours a good deal 
refembles our Procefs of making Butter 2s\A Cheefe in the 
Dairy Room ; and I obfcrve you have fomething like 
Butter-Milk or fVhty left in the Glafs, Cleonicus.- 

Cleon. Not only the Pbanomena but the Rationale of all 

fuch Procefles arfe much the fame. The Particles of 

the diflblving Medium attrad thofe of the Solid more 
powerfully than they attracSt each other ; of Coiwfe they 

are feparatcd, or the Body is diffolved. But when 

another Fluid (or Solid) is mixed with that Medium^ that 
is more attracted by it than the Particles of the Body dif- 
folved ; then thofe Panicles being at liberty, return to 
their priftine State, by their proper Attraction ^ and U 
then, by the Chemifts, faid to be regenerated^ 

Euphrof I thank Cleonicus for fo plain an Explicatiop 

of this Chemical Principle of Philofophy. Now plcale 

to proceed with your Metamorphofes. 

Cleon. I ihall by and by — But firft mv Euphrofyne muft be 
acquainted >vith the Powers which Nature exerts in a 
much higher Degree to difTolve folid MafTes of Metallic 
bodies; thofe of Leaf^Gold and Silver requiring no fen* 

fible exertion of the Medium at all. To this End, you 

fee here a Four Ounce Vial nearly filled with Aquafortis, — 
Alfo, feveral fmall Pieces of pure folid Silver. — —To ci^* 
creafe the diflblving Power, the Aquafortis has been al- 
fcady heated' by tbe £litcben Fire.^--<*^I ihall therefore 

A a 4 Xioff 
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now only place it upon the Trivet before this Fire for the 
Fumes to go up the Chimney — this done I put into the 
Vial a Piece of the Silver-*-it finks to the Bottom. — ^An4 
there behold Nature difplaying her Power aiul Force 
upon it. 

Eupbrcf^ Dear me, CUonicus^ with what Funf itis at* 
tacked by the Fluid ! — ^Whatarapid EhiiliiUH of Pznidkt 
of Air arifc in a Torrent to the Top,— —The Top of 
the Phial is filled with Red /itjr/x which fly up the Chim* 
jiey.^I fee the Piece of Silver is confiderably diminiihed 
alieady.— -I obfcrveit moves about this way and that, for- 
ward and backward, as if it were alive.— —I fee it alfo 
rife up, and fall again.— It now rifes quite to the Topt 
and it there fwims round and round, boiling all the while* 
»— — The boilng decreafes gradually. — It now quite ceafes, 
po Silver is feen, but all is quiet as at fir{t« 

ClecH. Thi^ will be the Czk with every Piece of Silver 
I drop in, lillatlgft the Fluid will become fo faturated 

therewith that it can diffolve no more. This you will 

foon fee ; in jthe mean time I would obferve to mjEu'^ 
phrofyniy that Pieces of C^pp/r, /r*», Leady Tiw, Aferatry^ 
&c. are all difTolved in this manner by Aquafortis ; but 
St a£ls upon Iron with greater Violence than on any othrr 

Metal. That the Quantity of Air difcbarged from the 

JSilver is fupppfed to be the Cement or Principle which 

united a!| the Particles together in its Native State, 

That the Fumes arifing in fuch Plenty, are of a poifonous 
Nature J and when condenfed, as you fee, on the Rim of 
the Vial, appear like IVbite ifr/i»iV.— -i-But hold, the 
Operation is now nearly finiflied. 

EphnJ. I obferve it is by the Pieces fwimming about 
on the Surface long before they can be diflolved. 

Clfn. ril now tal^c it off, and fet it in the Window to 

cool by degrees, When it becomes colder, it cannot 

fupport fo much Silver as now it is hot. — f-And what 
wil afford you a moft curious Sight, is, that the Particles 
of Silver will be cryftalized by the Cold, and defcend in 
Pmad FuiJtes or Cryftals to the Bottom of the Vial, and 
fhcrc appear like Fir*kt'scfS'iow on the Ground. 

Euphrof. What a now and amazing Phaenomenon is this! 
I fee the Flakes forming in all Parts of the Body of the 
fluid. — I fecthem defcend profnifcuoufly to tbeBottomt juft 

as 
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as Siftfwdefcends in the Air.— A Shewer of Siher Snow I 

little thought of ever feeing. 1 even never heard of 

fuch a thing before. The Shower ftill continues, and' 

thtChryflah life higher and higher at the Bottom. — They 
are perfe£Uy pellucid, and by their angular and indented 
Kdgcs promife to make a curious Finu in the Micro** 
fcope. 

Cleon. The Shower is now over, my Euphrofyne.«»'^ » 

The Liquor is become cold, nearly. 1 pour it off into 

another ViaU — and then gently (hake out the SiherSnow^ 
or folid Crjftah upon a Piece of foft Paper, which foon 
abforbs all the Moifture.— -And you fee thev are now dry, 

and feparable one from another. One of thefe I 

place under the Microfcope for your Infpedion ; look 
at it. - 

Eufhrof. I fee it very plainly, and a curious Objeft it 
is. But I know not how to defcribe its Form, con* 
fifting of fo many Lines, Angles, Indentures, Points, &c. 
Upon the whole, I am thoroughly convinced, that 
thofe delightfully variegated Cryftals exhibit a noble and 
fingular metamorpbojis of Silver. 

Cleon. I (hall put them into this fmall Box for your 

Mufeum^ where they will keep good for Years.^ And 

after a time, when you open the Box, not only Cryftals, 
but a Solid Mafi of pure Silver will be regenerated from 
them. — Such a Piece I here fhew you in the Microfcope 
alfo— look at it my Euphrofyne. 

Euphrof. I do, and fee a moft curious Appearance of 
folid many Silver^ like a very fmall Brain-Stone on the 

Surface. Why this, Cleonicus^ is a Metamorphojing 

Cryflals again into their native State^ Silv£R. 

Cleon. And Silver of fuch a ProduSfion^ you may chal- 
lenge any Chemifl in Londok to fhew you.— — -Th« 

next Metamorphofis of Si her is into a fine Powder. « 

You obferve I put a clean Bra/s Wtre into this Vial of 

diffolved Silver, and let it ftand a few Seconds Then 

})ehold the £fFe(£l« my Euphrofyne. 

Euphrof I do, CleonicuSy — I fee fomething gathering all 
round the Wire, froip Top to Bottom of the Fluid-«it 
appears in the form of Powder — The Wire feems to at-* 
%i^&, it from the f luid, aiyl becomes every Mgment big.* 

8<T 
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ger and bigger — It is now more than an Inch thick — It 
begins to fail off, and finks down in form of a Biovvn Pow- 
der or Duft at the Bottom. 

Ciion. When I (hake the Wire it all falls off and 

finks to the Bottom. 1 fhall now pour off the 

Liquor into another Phial And the Powder into 

a Tea-Saucer to dry, ^When it will appear as you 

fee it in this imall Vial, which I have biought for vour 
Ufe. 

Euphrof, And pray what Ufe am I to make of it, CUt" 
nicus ? 

Cleon. You may mttamorphofi a Piece of Bmfs init 

Silver in appearance. My Euphrofym will obftrvc the 

Experiment, — Here is a flip' of Brafs well polifhed,— 
Then I ftrcw fome of the Powder upon it, and rub it into 
the Brafs by a Piece of Cork dipped in Salt — and then 
the Brafs, being cleaned, appears ail over as White asSnow 
—That is, it has now a xtzY Silver Surface. 

Euphrof. Why this is not only a very delicate, but I 
fliould think, a very lucrative Experiment, CUonicus.^-^^ 
Could you not convert a Brafs CandUJlick into a Sihn 
One'in the fame Manner ? 

CUcn, Yes, and I adually have done it, and ufed it for 
Years, without Sufpicion of its being any thing but 

Plate. After a lilce Manner CUck^mokets fiivir tbi 

Dial^Plates of their Clocks, Baromttcr-Piaies^ &c. 

Et^phrcf. 1 his is a mod ufeful Part of Philofophy in- 
deed. 1 (ball every now and then am ufe myfelf with 

this Powder. But what is your next TranfmutatUn^ 

CUonlcus ? » 

CUon, One that will highly delight my J?«^Ar^;j^, lam 
fure, bccaufe it plcafes every One. — It is, in (horr, produ- 
cing from this Solution of Silver, the moft curious yigtta^ 
fion of folid Silver imaginable. — This is what Cbemifti call 
Arbor Diana^ or Diana^s Tree. 

Euphrof 1 am impatient to fee this wondrous Experi- 
ment, Cleoijicus. 

Cleon. It is immediately ptiformed thus — I take t 
fm-allquantity of the Solution, and fpread it upon this flip 
of Glals, a:- you fee.-— >-^I then put ictg the middle of it« 
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ji iinall Piece of Brafs as big as a fine Pin's Head.- ■ * 
And now, with your Expbrator^ obferve the EfftSt my 
B%§php$fyne. 

EMpnrgf. I do, and a moft wonderful one it is.— I lee 
a Vegetation begin, and coiiftandy eocreafe from, and all 
around the Brail. ■! obferve alio tfaiat it begins in large 
broad Flakes, or Leaves of the piutAJbimng Sihwj ex« 
ceeding any artificial Polifh whatever^*— Thefe are bar- 
dered all around with the rooft curious and delicate JU^ 
mific€tti9n and Brancbery of SUvir Sprigs my Eyes ever 
beheld.— —*Tis amazing to fee how long, how flender,, 
how wide they fpread every Way.— They now fill a Cir- 
cle of more than an Inch diamiter.'''-''^kn6 vet continue 
logo on, and divaricate into fmaller and finer orancbes.-— 
Where will thi<; metaiiru f^igetatiofLtnA ! ■ 

Clion. It will end at laft in fuch minute and impercep* 
tfble Branchery, that requires a Microfcope to exhibit a 
rfiftind View of it. — Indeed you may thus make them, and 
keep them by you for Years.*— But necaufe they are rub« 
bed off* with the Touch, I (ball render them permsinent 
and indelible upon the Glafs for ever. — But firft I will 
fliew my Eupbrofyne how (he may make Shrubs an^ TufiBS 
in Silver ^WGold at Pleafure, with as much £a& at 
Diana herfelf. 

Euphrrf. Why it feems as if you defigned I fhould emui 
late a Goddtfs^ Cltonkut. 

Ckm. You (hall do nu>re — You (hall do what none of 
their Godjhips could do. — ^This Slip of Glafs is 2 Inches 
long, artd an Inch wide, over one half I fpread the filver 
Liquor — Then lay the fmall bit of Brafs in the loweft 
part^ and you fee it vegetate into beautiful Shrubs imme* 
diately. — Then with my Pencil I draw a fluid Stroke 
from the Shrub to the lower Part of the Glafs for the 
Body of a Tree. — And now I draw a Stroke acrofs the 
Glafs at the Bottom for the Ground — Then (baking a 
lew fine Brafs Filings over the Body and Ground, you 
ob(erve a compleat Silver Tree is thereby formed. 

Eupbrof. This I muft fay is the finett Effed of Art I 
have ever fcen, to pleafe me. — But I think CUomtus faid 
be could render it pcrmsm^ot^ and make it look like 
^old, 
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Ck§n. This will be the laft Mitam9rtb§Jis at prerent.-' 
To do this, I only put the Slip of Glafs on another of 
Brafs — This I hold in the Coal Fire till it becomes led 
hot — Then talcing it out and cleaning it«— Behold, your 
SilviT Trei converted to Oni ^/GM^ 

Eupbrof, Surprifingly fine Aire enough ! 

Cli9n. In this Manner you may raife Groves vf SUvir 
Trui to Diana, — and others of G$ld /# Ptnuna. — In many 
of thefe Trtes my Eupbrofpn will ibmetimes fee every 
Brand) and Twig ladm with jPrKiV.— »So nlucb for Sihir* 

Eupbrof. And a great deal more than I ever expeded 
loknow of it. — Pray Clnnicui does any other Metals crj^ 
Jtalizeznd vegitatizs Silver does ? 

CUen. They moft of them (hoot into CrjftaU^ but none 
produce thofe curious Jrhorefcent VigetaUons but Sihir.^* 
The Cry ft ah rf Copter are very common, and of a beau* 
tiful Blue ; as you lee in the bottom of this Vial contain- 
ing a Solution thereof.-— Here is another of Iron diffohui^ 
with Green Cr^ak^ or ntrioL'^-hMy^ here is another 
Solution of Mercury^ as clear and limpid as Water itfelf» 
but no Cryfials there.*— If I put a Brafs Wire into it, 
you fee it comes out as White as Snow by the lienur} 
which it attra£ls.**-If an Iron Wire made bright be 
put into'the Copper Solution^ it is changed in Appearance, 
to Copper, by being lined therewith.— And now to con- 
elude, I (hall place under the Microfcope fome Crj/iaU if 
Goid^ which perhaps you will no where elfe fee. — Irook 
at them; 

Eupbrof. I do, and very fine they are— different from 
any Sort of Cryftals I have yet feen — they are perfe^y 
tranfparent, and of their native Tellow Colour. ^^^A greae 
Gfiriofity indeed. 
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0f the Principles of Mechanical Philosopht. 
O/PowER or Force arifing from iGrRAviTY anS 
Velocity cf Motion. Of the twdJimpU Me- 
chanical Powers^ the Lever, and the inclined 
Plane. Of the Pulley, Wheel and Axle^ 
Wedge, and Screw. Of the Ballance^ and 

3tE£LYARI>4 

AS the Modern (the only true^) Philosophy is uHially 
faid to be MicbanUal it will be neceflkry for my 
. Eupbrofym to underftand the Nature and Principles 
. cSMichanic Science, which has for its p^& the Canjiiir^ 
0tion of tbt M»dis and Mions hj which NaUtral Bodus af- 
fist §r a£l upoM iocb othtr^ unto the Forces ibey arc cudowci 
withal^ 

Eupbrof. I muft defire Ckonicui to be a little more eir- 
plicii^ or elfe 1 fear thcTe abftruie Stibjeds will remain (6 
to me ; for at prelent I have fcarce any Idia of what you 
call Mgchanical. 

CUon. I don't know how you (hould, my EMpbrofywt. 
It is my Happinefs however, to believe that you will nnd 
no more Difficulty in this than you have done in any other 
Partof PhiloTophy, — For Infttnce, where is the Difficulty 
of Underftanding that any Y.BtSt is properly (aid to be 
Mechanical that is produced by Means of any Sort oC 
Machine^ Engine^ or Inftrument whatever ? 

Euphiaf. None at all, Cleonicus^ if that be all you 
mean,— — — — 

Cleon. No more h meant^ when we (ay the Force of 
Wind upon the Sails, of Water upon the Float-Boards, 
pf Fluids upon Solids immerfed, and Solids upon Fluids, 
ice. &c. is altogether Mechanical^ that is, they Produte an 
J^Ra inProportion to the Surfoce they hare to aft upon. — 
^ The 



)66 THE YOUNG OZHTLEMAH 

The EfFeds produced by any Kind of Macbitury are faid 
to be MechanicaL — And Meck^nical Powns mean only 
fuch Machines by which we are enabled to f^ife^ mvoi^ or 
managi fuch Bodies as exceed human Strength by their 
Refiftance.v- *-^And: we ^refarniflMd by iNaturc widi nrs 
Principles, by which the gnaujt Fota maj bi §Virame iy 
thi leaji Power applied f$r that Purpofi. 

Euphrof. Why this is asgmt zPif^oxm MsAmcs^ 
fts you fh^wed me in Hydroflatia^ Clemcusm 

Clion, It is equally fo, my JEisrtMJr'fAn^.— Nor will you 
itonder (wben^you have made a imaHPiioficieitCy in dbefe 
Studies) that with zJingU Horfi'^Hair you w;ll be ible 
to raifc zhundredthoufand Pound IVeighniom. the Ground, 
and as much more as you pleafe. 

Euphrof. I long CleoriUuSy to be inftrufted in the Na- 
ture of thofe Principles by which we arc enabled to per- 
forin fuch WonderfAil Feats. 

Chon. Thdc Principles or Natural Pgtwbrs arc of 
two Sorts. — The firit is thar which arifts from the Weight 
or Gravity 6F Bodies. — The fccv)nd.is from their Mititm^ 
or rather from the f^ekcUy ofihai A-jothn. — sFor the Power 
efFe£ted by Motion is always prqsortionaMe to the Ve- 
locity thereof, and the ^iariity of Matter in the moving 
Bbdy, — And both thefc logcthcr make the" whole Force 
or EfftA that any Bddy can pofTibly have, and is aifually 
* called its Mem^ium. 

JSuphrof. Then if I undcrftand you rieht, a Body at reft 
lias but one Force, which is that of its IVeight or Pnjgure^ 
which undoubtedly muft be in proportion* to its ^aftky 
' er Mafi of Maitir. — But if it moves, jt acquires another 
Force from its Swiftncfs of Motion.— *And that both thisfe 
linitcd make the whole Force of the Body, to* make, or 
to overcome any Refillancc.-— Atq I fo far right, CIm^ 
nictii ? 

Cleon. Quite fo, my Euphrcfyne-^ln Icfs than Half an 
Hour you arc half a Mechanic* — As you have fo good an 
Idea of Mechanic Printip/es, tfaeNaRune and Conftmdion 
of Mechanical Powers will follow with eafe.-^^For thcfe 
Powers or Machines are but two in Number, and of*fo 
fimplc a Form that you no fooner fee them, but you miift 
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fee their Ufcs alfo— Efpccially by an Experiment or two 
on each. 

Eupbrof. And pray whsrt do you call thofe tw9 Hiecba* 
nical Powers f 

Ch'jn. The firft is dilled a Lever, dnd the fecond M 
inclined Plake, — ;Both thefc Ifhatl iiotv place upon the 
Table before you — And proceed to explain the Nature of 
each, and confirm every Thing I fay by Experiments. 

Eupbrof, I fee thcm-^and they appear ilmple enou£l»» 
I am fure.-r-For me, who prefumed to leain the Ufe 
rf Gbh/s^ Orreries J Firw^Bngimsy &c. to hatve^ny mi£» 
giyin|s about thefe little Things, wduM be a Shame^ 
■mdeedj'CWwfrtfx.— ^Therefore pleafe to proceed. 

^Qevn. I need not tell my Eupbrefjfn'e what a Piam b. 

—But it will be proper to Obferve here^ that a Plane in-» 

teiiSed for a Mechanical Power, muft be confidered as 

"pe^edly fmooth, that' it may give no Refiftance to the 

Bod^'that is moveable upta it— and that tbisplane itiay be 

|>1aced fn three difFerent Politidnsti Horizemai^ Perpendi'^ 

iutar^ aYi3 Ihclined. — Now thi^ Plane becomes a Mechet* 

■^eal PeweTy by leaning the Weight df a ieetuf Bidf uptn 

Hbe Hdfidj when laid upon it, with Intent to move it, or 

raife it'Upwards.~^he Svr/'tfftf of the Body is alfo fuppo- 

fed*tO be quite yJw^^A, and the more cf a tylindric fyrtn 

the better. — Such -a Pteme^ and fuch a CyUffdric B9dj^ yoar 

here-fee in Brafs u^oii thfe Table. — I now place theCy- 

iinder upon the Plane, and it prefles it with4iU its Weight 

|)ei*pcndiculariy dbwh^ards. — T he Plane^iiyits equal re- 

.adion upwards, deftroys all that Force of Ppcffiirc«-^Con* 

fcqtjently, no Weight at all remaiiVs in the Body. — ^It is 

therefore now ahfolutely Igtt. — And this being the Cafe of 

lill Bbdles, be their Weight ever fo grcat^ it foWami^'tbat 

tbebeaxneji B^dy en a -ffsrik^ntel Plane is divtjled of ail its 

PFeigtt upun the Handy a fid is there/are fn^veahle upon that 

plane hy the leaft tenceivahle Feree applied t9 //.•^Only put 

your Finger to it, and try the £*xp^fiinei)t. 

Euphr^. I do fo,-dnd find as you fay, that it is perfedlf 

'free to move.— I foirc^ly touch it, but it rolls along.-^ 

By your 'Reafiningy and by the E^piment both, I am 

thoi-ou|hlycohvtnml^f the^rcat Mtxhanical Efied that 

ixitghtWpfodiiteilbylhis Jift>^;i^ffiW PAflr/, ifone could 

be 
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be had that would give no Refiftance to the Motion cf 
Bodies upon it, from the Afperity of its Surface. 

Clion. Though no fuch can be had, yet as the Cafe now 
Hands, the Ufe of Rcliing Cylindin is very great, witncii 
thofe large and heavy ones of Stem and Iron for Gravd 
tf^alis in Gardens — and thofe of Timber for the Farmers 
Ufe. — But this Horizontal P lone ^ my Eupbro/yne^ willoniy 
avail us in Horizontal Motions \ when we want to raife 
a very heavy Body upwards^ we muft ufe the Inclined 
P/^7ir/, which is more or lefs elevated above the HarizontJ 
jL/v^A— — Such a one I have here placed before you, to 
try Experiments upon. 

Euphrof. It feems to be a very elegant and curious Ma- 
chine indeed,— Pleafed I (hall be to fee CUonicus explain 
the Nature and life of it to me. 

Clecn. The Plane is 9 Inches long, and moves up and 
down upon its Bafe by a nice Joint at tht End. — ^It is 
ilevated to any Angle at pleafure above the Horizon, bf 
afirong Brafs Arch of a Circle.^On this Arch are en- 
graven the Degrees to 6o-~A]fo the Number of Imies 
which meafure the Height of the Plane for any of thofe 
Degrees of Elevation.'^'When the Plane is elevated to 1 
propofed Height, it is there faftened by a Screw to the 
Arch very firmly. — Upon the Top of the Plane is fixed 
a Pully— The (Jylinder is moveable in a fmall Frame^ in 
the middle of which is fixed a Stringy with a Hook at the 

End to hold a fmall Weight. Laftly, the Plane, (for 

(hewing Experiments) is placed upon the Top of the 
Brafs Pillar or Pedeflal you there fee* 

Euphrof But what arc the Experiments on this hdi* 
ned Plane to prove, Cleonicus ? 

Cleon. They are to prove the Truth of this Mecbanicol 
TheftSy — iJjat the whole Weight of a Body is to that wbicb 
remains upon the Hand^ when laid upon the Plam^ as ike 
Length of the Plane to its Height. — And this you will Stt 
verined by Experience.— This Brafs Cylinder with its 
fmall Frame, weighs Juft 3 Ounces — The Plane is ek- 
Vated to the Heig;htot 3 Inches, which is | of the Length 
of the Plane, — ^Therefore, by the foregoing Propofitioo^ 
we have, jts the Length 9 is to the Heitbt 3, fi is tbg %oUt 
JVeigbt of the Cylinder g Owtoes^ to tbo nftdual U" tight 1 
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Ott«r^— And this you fee proved by the Experiment. — For 
I place the Cylinder on the Plane, and hang the Strjiig 
over the Pulley, with a (ingle Ounce Weight at the End 
— And the Effedl is, a per/ell Equilihrtum between tbi 
fVetght and the Cylinder, 

Euphref. I fee the whole Tenour of the Exj>eriment 
moit evidently, Cleonicus. — For fince One Ounce afting 
againft the Cylinder, ballances it, the Force in it to A- 

fcend can be equal to One Ounce only, And hence I fee 

the Cylinder loofes full two thirds of its Weight when laid 
on the Plain thus elevated. 

Cieoft. And by a Parity of Reafon, if the Plane were 
elevated to but a Tenth Part of its Length, then only 
one tenth of the Weight of a Body would remslin, whea 
laid on fuch a Plane. — Hence if tne Body weighed 106 
Weight, a Force of little more than 10 Pounds would raifc 
it up the Plane.— If it weighesl 1000 Weight, 900 would 
be fupported by the Plane, and dne Man could raife fach 
a Body upon it. — Hence it is that in Praftice you fre- 
quently fee very heavy Bodies raifed from the 6round^ 
up into the Tail of a IVaggon, — Or, ftill higher, into 
Store- Houfes from all the Wharfs and Quays about 
London, by means of veryjirong inclined Planes. 

Euphrof. Thefe great Operations I have often obferved ; 
but I never knew the Reafon^ or rather, the Pbilofophy 
of them before now. — Well the Inclined Plane is a moft 
ufcful Mechanical Power^ and that to a prodigious degree. 
— And now Cleonicus will explain to me the other Power 
he called the Lever. 

Cleon» The Lever is fuppofed to be an inflexible long 
Rod, without Weighty moveable upon a Fulerum or Prop 

flaced near one End. — This divides it into two unequal 
arts or Arms — upon the (horteft of which a heavy Bo^ 
is placed. — And at the End of the longer Arm, a Power 
is applied to raife it. — But to make all this eafier, I have 
here provided a Lever in Miniature^ which will explain 
the Theory and UJe of this Mechanical Power as well a^ 
one ever fo large. — It confifts, you fee, of a long flat 
l^iece of Steel, moveable about apolifhed Steel Axle on 
the Top of a fmall Brafs P/7iir.— This Axle ferves for a 
Fulerum^ or Supporter. — The longer Arm of the Lever 
Vol, III. B b is 
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is 8 Inch^, and die (horter, one and a half. — At the End 
of iheflioifter Arm is fixed a Piece of Brafs to ballance the 
Weight of the longer Arm. — And thus the Lever is re- 
duced to a Horizontal Pofithn^ — And beine in Eqmlibri$ 
with itfelf, maybe confidered as without fFUgbt* — Atnr/ 
Inch dilbnce from the Axle» or Center of Mocioo, a 
Notch is made upon the fhort Arm on which to hang any 
heavf Body.-^/U\d upon the longer Arm are Notcl^s aC 
every Inch diftanre, numbered i , 2, 3^ 4, &c. to 8.— 
Upon theie a fmail Weight or Power is hung to balUnce 
the hiavy Body on the other Side of the Center.— And 
thus the Leutr is accoutred for Ufe. 

Euphrof, You will plcafe^ then, now to (hew me the 
IT// and Utjign of this little Inflrument, C/^^n/^frx. 

Clion, That will all appear by the Experiment, whicb^ 
will demonftrate, that the Foru cf a Body in Mntion com- 
fifls of the ^antity of Mattery and Fehcity with which it 
moves. — Thus,. I hang I Ounce on the fhort Arm of 
the Lever, and i Ounce at No. i on the long Arm, and 
they ballance each other, becaufe they have eqnai fVeigbt^ 
and they move with equal Velocity when they do move, 
being at the fame diftance from the Center. — But when 
I remove the Ounce upon the lon^ Arm to No. 2, it 
will then be twice as far from the Center as the Weight 
is on the fhort Arm, and conftquently will move twice as 
faft, when the Lever is moved ; and fince its fdocity it 
double^ the Force wilt he fo too \ therefore it will preponde- 
rate the Angle Ounce Weight on the fbort Arm, and 
deftroy the Equilihre.^^This muft now be reflored by ad- 
ding another Ounce to the former on the fhort Arm.— 
Thus I Ounce with twice the Velocity, is equal in Force 
to 2 Ounces with but half that Velocity,— The Power 
or Ounce on the long Arm being removed to No. 9, wilt 
acGuire 3 times the Velocity^ and will therefore cquiiibcate 
3 Ounces on the fhort Arm.-^-At the diflance of No. 4 
it will fuftain a. Ounces— And at Nch 5^ it will be 
equivalent to 5 Ounces, and fo on as fer afr my Ekphrofym 
pleafcs. 

Euphrof An important Experiment i» this, Cleonscus^ 
truly — for by this 1 fee that if a Man by placing his Hand 
at No. I can fuflain or lift 100 Weight on the mort Arm, 
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he will by applying his Hand to No. 2, be able to lift aoo 
Weight, — At No. 3, he will lift 300 Weight and fo on 5 
which proves fufficiently the exceeding Ufefulnefs of the 
Levir as a Mechanical Power — Pray what have you farther 
to obferve of the Lever ? 

Clean. Only this^ that it is the Principle upon which 
every other Machine a£ts that encreafes our Power by an 
encreafe of Velocity of Motioni— Thus when vou raife 
a Weight by a Tackle of Pulleys, you acquire a Velocity 
to your Hand much greater than that of the Weight ot 
Body you raife^ and in that Degree it becomes a mecba^ 
nical Power, — There is alfo another Machine, ^hich is 
a large Wheel fxed upon an Axlb, for raifing very heavy 
Bodies, which it does by encreafing the Velocity of the 
Power above that of the Weight in proportion as the Di^ 
emeter^ftht fFheel is grczttr than that of the jtxle; be* 
caufe the Power is by this Means applied at fo much 
greater Diftance from the Center of Motion^ than the 
fVeiibt upon the Axle. 

Euphrof. I (ce very plainly the Property of thefe Ma- 
chines you mention, and the Principle on which they 
ad.— But have i not heard of two other Mechanical Powers^ 
Cleonicus^ called the Wedge and the Screw ? 

CUon. It is a common Notion that the Wedge is a 
Mechanic Power, and indeed fo it is, as being an Inclined 
Plane. — But then the Force we receive from it, is nothing 
compared with that which we are to Overcome when we 
ufeir, as in cleaving Logs, and raifing very heavy Bodies by 
driving it into, or under /^in.— -For the proaigious Forc^ 
required for this End, is derived folely from the immenfe 
Momentum of the Stroke upon the Top of it from the BiT- 
TLE or Sledge, ufed in driving it in by repeated Strokes. 

Euphrof. It is no fmall Happineis thofe have who 
ftudy Philofophy by obtaining a corred Notion of Things. 
— And how am I to conceive of the ScRBW, Cleomcusf 

Cleon* Not as zfsmple Mechanical Power my Eupbro/pie^ 
though it be defined to be an Inclined Plane coiled round 
a Cylinder. — For the Screw is never ufed without a Lever ^ 
or fomething analogous to it. — The common Scrgw-dritfir 
isa fmall Lever — And in raifing Bodies of ereat Weighty 
or Refiftance, a large and ftrong Lever is alwavs ufed.— 

6 b a III 
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In all kinds of Presses for fqncezing Fruity Cbeeje-Curis^ 
Lincrty ice, the Screw is turned by a douhk-bandei Lftr 
generally, as you very well know. — The Screw and Uver 
make a Compbnni MeAanical Power^ more univerfaHy ufe-* 
ful than any other, to all Mankind concerned in Mtabi- 
mrj of any Sort whatever. 

Euphrof. Pray, ClecnicWy arc the Ba&lakce aiwf 
Steelyard to be reckoned among the Meclmmd 
Powers ? 

CUon, Not the Balhnciy my Euphrojyne^ becaufe the 
Beam thereof is only a Lever with two equal Arms^ and fo 
can give no Power, — The whole Defign of this common 
Inftrument is to find the Weight of a Body placed in 
one Scale by putting known Jreigbts into the other, till 
they equipoife each other. — But the Steelyard is a dired 
Lever which finds the Weight of a Body hung ©n the 
fhort Arm, hy a conftant known Weight upon the longer 
one, moved to the Part where it makes an Equipoife by 
its Velocit) , in every Refpeft the fame as in the Experi* 
ment of the Lever you faw but now, 

Eupbrof, I don't think of any other Inftrument to en- 
quire particularly about, Cleonicui ; fo will give you no 
further trouble at this Time, — 

Cleon, Perhaps my Euphrojynl^ does not think that the/r, 
the Chtjp!^ the Knife^ and even her very Sci/pjrs^ are really 
Mechanical PowerSy as being truly Inclined Planes all of 
them ; and many other Implements in Common Life, 
that will occafionally fall in her Way to confider at tiwes 
— And as I think this (hort Sketch of Mechanical Phi- 
losophy was neceffary, and will fuffice for the prefent,. 
fo my, Deareji Euplrofyne^ Adieu. 
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roeroasFly, 7a- 
Ironj peculiar Properties of, 383, 
r^/0/rFilb, i6i. 

Chryfial^ Account of it's Nature, Form, and wonder^* 
ful Properties, 263 &^f. 

KERMES, it's Ufe in dying and Medicine, 67* 

LAMPREY, 168. 

iMnd'Craby 174. 

LauthamYXyy Dcfcription of the, 63, 

It's Horn filled with a liquid Phofphonis, /JL 
J^aph'LazMKy 279. 

l^aJf particular Properties of, 284. 
JLeavesy Method of anatomizing them, 2i6» 

Their curious Organization, ii. 

Double Syfiem of Veflels, aiS. 

How the Air-Veflels perform their Office, 2x9. 

Illuftrated by an Experiment, aao* 
Xmvt, Form and Ufe of the, 365. 

Illt\ftrate4by an Experiment, 364^ 




INDEX. 

The Friociple oo which ereiy other Machine for es- 
creafing Poirer ads, 365. 
Ufi^ Diferc«€e hetwcen the aoimal and vegetatircy 197. 
lira, the King of Qgadnipcdes, 13. 
UfiiTj peculiar Formation of the Eye, 176, 177. 
Lobfier-RepitUj whjfo named, iqi. 

Firft obienred by iotsNt labouring fifen^ ih. 

Deicriptioo of, igr. 
L^nift^ the iargeft Species €ii Grafthoppert, 44* 

So deftni&ve to Herbage and Com at to occafioo 
Famioet, ih» 
J^nfi^ Microfeopic View of a, 53. 
Lungs^ their Formation defcribed, 3. 
Lynxy Defcription of the, 24* 

MACCAW, Defcription of the, 115. 

Ma^ne!^ Singular Property of Attraction andRepiilfion,26:. 

It's Polarity proved by Experiments, 263. 

Method ot finding the Magnetic Variation, 264. 

Manner of making the Magnetic Needle, 266. 

Of cftimating their Goodnefs, 267, 

Why there muilbe an internal Magnet in the Earth, /^. 
J/^r;W Vegetation, how it differs from the common, 243. 
Mr.ft'entiony the fir ft Part of Digeftion, %• 
Mechanical powers, what is meant thereby, 359. 

The Lever and inclined Plane the only two, ihm 
Mcrcfiryy why clalled with Metals, 284. 
Metnlsy their Names, 28 1, 
Milby Method of working them by Water illuftrated by 

Experiments with an Inftriiment, 3399340* 
Mijlctocy remarkable Manner of the Generation, 219. 
M*>lt Cricket y a Connexion of the Quadrupede and luit^ 
Tribes, 42. 

Why fo named, 43. 
Mother of Pearl, 1 79, 
Meth:^ efleemed a Connedtion of the two Gcniufes of Inie6ts 

and Birds, 37. 
M^'-fi\ Singularity of the Hair of a, 33. 
Muttfiicy remarkable variety of it's fine Cc^ours, 276, 
Mtifoij'Gbfsy great Ufc of in Optics, 258, 259. 
Mnjh'Dtery medicinal Q^ialities of il's Mw, jo* 
MrtJk'Fiyy very remarkable, 44* 

NAPTHA, 279. 

Kitsr'us^ Ded rlption of the,^ }ij^ 

AV///t', Stings of^ 36. 



INDEX; 

OIL, Nature and Ufc of, 322. 

0>i^xy 277 

Orcy what it ia, 280. 

Method of extra^ng it from the Earth, ik 
Ol^ey^ very little known, 107. 
Oftricby Size of the, 102. 
O'uerJbot'MiSy Account of the, 340. 
OviJy his Defcription of the Blood ifiuing from the Wound 
of Pyramus, 306. 

His Invocation altered, 3 50. 
Otiranf^-Owtangy great Refemblance of, to a Man, 1 6. 

Size and Actions of one (hewn in London, 17, 

It*8 Skeleton in theBriti(hMufeum,pcrfc£lJy human, :5. 
Otv/, 129. 

Ox^ a BeaiSt of Labour, 28* 
Ojfiers, 177, 178. 

PAPlN*s Digefier, Defcription of, 353. 

Ufe of, in digefUng Bones, Cartilage, &c. 334* 
Parroket^ fimilar in Colour to the Maccaw, 115. 
Parrot^ Account of the remarkable Articulation of one, 9?. 
Peacock^ poetical Defcription of it*s confcioufiiefs of 
Beauty, no. 

Firft brought from Ceyloq tn the £aft Indies, H^ 
Pe/rrl Oyiler^ 179. 
Pelican^ Defcription of the, 123. 
Pirf^ratiom^ infenfiblc, the greateil of all Evacuations, 1 1 • 

Sanctorius the fixil who afcertained the Quantity, ih^ 
Petroleum^ 279^ 
Fevcter^ 284. 
Pigeon y the only domeftic Bird of Flight, 128. 

Thofe called Carriers very remarkable, ib. 
Pigmy^ Account of onefhewn in London, 17. 
Pholasy or Aujg;ur Fifli', Account of the, 172 & feq. 
PhoJ^rusy fdltd, furprizing Qualities of, 6i» 
Planty Mechanical Power of an horizontal one, ihewn 'r/ 
an Experiment, 361. 

Nature and Uie of the inclined Plane, 362. 

lUufb-ated by an Experiment, 363. 
Plants^ originally contained in the Seed, 19s. 

Exemplified in the Windfor Bean & Nux Vomica, 199. 

Of the Circulation of Fluids throuh them, 2G0* 

lUuftratcd by CapiUary Tubes, 201, &y?^. 



i U t> E X: 

PfmMis^ Of the Vegetation of the Sap, 203. 

Difficrence of Vegetatioa in Trees & annual Planta, jo(« 
General Account of fubmarine Plants, 344, 145. 

I. The Autemiie of a Gnat, and the Stings of a 

Nettle, 36. 
II* A Microicopic View of the White plumed 

Moth, 37. 
ItL The Gryllotalpa, or Mole-Cricket, 42. 
IV. The Libella, or Dragon-Fly, magnified, 48. 
V. A View of a Flea, dniwn from the Life, 55. 
VI. The Loufe, ii. 
VII. A Microfcopic View of a Bug, iB. 
VIII. A large American Wood Spider, 6^ 
IX. The Ephemcron Fly, 72. 
X. The Nympha of an Ephemcron fly magQh 

XI. Scales of a Sole-Fifli, i66. 
XII. The Toad Filh, drawn from the Life, 175. 
XIII. The Pifcis Bicornis, or Cuckold-Fifh, z 7$. 
XrV. The Sea Hermit Crab, 174. 
XV. Microfcopic Views of Animalcule in Fluids, 

181. 
XVI. A fingular Species of Animalculxi 186. 
XVII. The Lobftcr Infcd, 191. 
XVIII. Sweet Briar Leaf, and Sage Leaf magnified, 
216. 
XIX« The vegetable Cryftallization of Water in Ice, 
Snow, Froft, &c. 368. 
Platina^ Account of the fingular Properties of, 28J. 
Fofypus^ Account of the, 184, i8^, 
Fmuoffidan^ his Account of the Kraken, 145. 

cSf the Sea-Serpent, &c. 172, 173. 
TotCy Mr. Lines on Sir Ifaac Newton, iS. 

On the Propriety of the Gifts of Nature to the Brute 

Creation, 33. 
On the dying ^wan, 125. 
On River Filh, 162. 
Trlor^ poetical Qiicrics refpeding Fiflies, 143* 
Reflexions on Flowers, 22 x. 
Defcription of the Senfitive Plant, 230. 
Pft^, why in the Arteries and not in the VeiuS| 6« 
Not lenfible in the imaller Ar(encS| ih. 



IN D E X. 

KATTLE-SNAKJB, enormous Size of, 76« 

ftanftn^ Account of the, 115* 

Reiu'Deer^ thelarpfiof the Stajg; Kind, 29. 

Ufed by the Laplanders to c&aw Sledges, H* 
Reptiliy what it is, 78. 

RefpirattM^ the firft Principle of animal Life, 3. 
Rhinoceros^ Defcnption of the, 20* 

Of the Rhinoceros Beetle, 41. 

Of the Rhinoceros Bird, 11 8. 
Rivers^ Account of their Origin, 294* 
R9okj the mod fiictable Bird, 114. 
Rowtj Mrs. Verfes on Love, 196. 
Ruhy^ 177. 

SABLE of Siberia, the Skin very valuable, 32. 
Sa!t*va^ necefTary to Digeflion, 8* 

Not fufficient of itfelf to dilute the Aliments, q^ 
Salts^ 279. 
Saffhiu^ lyy. 
Sardonyx^ iL 
SawFifif^ Defcription of the, X55« 

Great Enemy to the Whale and Fin*Fi(h, 156. 
Scorpion f Defcription of the, 52* 

The Sting very dangerous, 53. 
Scr^Vf not a fimpie Mechanical Power, being always ufed 

with a Lever, 36;, 
Sfa, Explanation of the Flux and Reflux of the, 343 &y2f« 

The Attraction of the Moon the principle Caufe, 34t. 

The various Phaenomena reprefented by a Terreiiknal 
Globe, 347. 
S^' Animals^ Refld^ions on the various Sorts, 181 &/<f. 

Defcription of one left on the Sea Beach near St. Agnet 
in Cornwall, 182. 

Of the animated Plant, 183. 
Sea'Fan, Account of the, 247. 
Stfifoivi'Plant, Account of the remarkable Proper Hes of 

the, 230 tcfeg. 
SirpentSj fome Sorts poifonous and fome not, 74. 

Their finuous Motion accounted for, 74. 
Sbarky poetical Defcnption of the, 158. 

Size of one full grown, ih. 
Shrubs^ general Account of fubmarine Arborefcent 

Shrubs, 247. 
£2^^ Account of a Maaufadure of, from Sbell-Fifli, 1 70* 



INDEX. 

Siher^ Properties of, 281. 

Skate^ large' Size of one fold at Cambridge, 164. 

Sfuii^ Deicription of the, 78. 

Snail^Plant^ 235, 

Snake^ in what it difiers from the Viper, 77. 
Sm'pe^ 120. 

Soafy Rocks, Account of thofe in Cornwall, 257. 
SoUUer-FiJh, 175. 
Spani/h-Fly^ Ufe of the, 44. 

I^ific Gravity, Do^rine of, illuftrated by various Experi- 
ments, 315, ^ fcqf, 
Sfermaceti'Whale^ wondertul Stni^ure of the Head, 150* 
Defcription of one taken by the Fifliermen ot Bre- 
men, iqi. 
Method of making Spermaceti from the Brain, 152. 
SpiJeTy not a proper Inl'ccft, 37. 

The Webcclehratrd in all Agei, 61. 
Manner of their Flying not known, zV). 
Not poifonoiis, ih. 
Spirit y pure, what it is, 326 

Proof what it is, ib, 
Spirit'Levely Dercription of the, 303. 

Method of ufing it, illuilrated by Experiment, 304. 
Neceffar}' in Surveying, &c. il\ 
l^riftgs^ Perennial, -^vhat they are, 295. 

Nature of Intermitting and Reciprocating Springs, 
elucidated by Kxperiments on the Syphon and Tan- 
talus Cup, 296 &c/i'/i. 
Account of an extraordinary Reciprocating Spiing 
, near Brixham in Devoiifiiire, 2991 
Stdg-Beetky Defcription of the, 42. 
Star-GazTTy Defcription of the, i6o. 
Steely 284. 

Steelyardy 2i perfect Lever, 366. 

Stiam-Engincs, Account of their Form and Ufe, 334, 335. 
Sttiking^I^Jby 161. 
Sulphur^ IJC). 

S^ift'FiJIjy curious Form of the, 160. 
SwaU(nvsy fuppofed to retire to froacn Climes during the 

Winter Seafon, 135. 
&v^wf, more majeftic than any other Bird, 124. 
It's Singing a poetical Fidion, 125. 
It's Longevity, a vulgar Error, ib,, 
Sword-Fi/by Defcription of the, i37# 
Anciently called Xiphias, ih. 
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TIGERS, Inftance.of the pro di^ous Strength of a, 24. 
Tifty Properties of, 283. . ' 

Topaa^ 277. 
Torfedo^ the wonderful benumbing Pdwcip of, 164, 

Defcription of the, 165, i 

Tortolfe^ Defcription of the Land and Sea, • 1 8o, 
^«ri7;7, extraordinary Size of the Biil>- 2 18. 
Tourmalin^ poiTefTes the .Power both of. Negative and Po« 

fitive Efedtricity,. 260. 
Trees ^ extraordinary Property of the.Barlr, io6. 

Illuftrated by Experiments on this internal fiark, 207 

Amazing Size of one on the Side of Modnt i£tna 2o6l 
Difference between the external and iaternal Bark, dt« 
monftrated 1^ a Piece of theX}ork«Tree, 210. 

Turkey y ill. "''. 

Turquoife 'Stone ^ 279 1 • ■ ■ .^ 

Turtle^ a Species of PigeonSi 129. 

VIPERS, their Flelh highly efteemed in Phyfic, 76. . 
rlrgil^ his Defcription of the World, 15. 

Of an Eagle feizing a Serpent, 106. 

Of an Eagle quitting his Prey to avoid the fir.alle^ 
Birds, 108. 

Of the Flight of Swans, I25. 
Virginian Squirrel, 136. 
f^ trials J 279. 
Ufukrjbot M'xWj 34.0. 

UnJcorn-FiJb^ Defcription of the, 154, 15^. 
Unicorn- Beetle^ Defcription of the, 65. 
Vulture^ in what it differs from the Eagle, loO. 

Fond of Carrion and Human Flelh, 107. 

WALKING-LEAF, Defcription of the, 54. 

Why fo called, ib, 
WaJ^^ in what it's Cells differ from thofe of ilie Bee, $3. 

Great Enemy to tiie Bees, ih. 
}Vater^ how far a folid Body will fink in it, 341. 

Illuftrated by Experiment, 342. 
Water-Level^ Ufe of the, 301. 

Illudrated by Experinient, 302. 
Waier^Mill^ Form of one that works without a Wheel and 
with a fmall Stream, fliewn by a Model, 338 

Cc 



1 K D E X. 

Water-Pump^ Method of afcertaining from what Depth 
Water ean be railed into it, by an ExperimeBt, 

Water^Works^ Quantity of Water raifed daily by thofc on 

the City Side of London "Briflge, 531. 
Weige^ How far it may be confidered as a Mechanical 

Power, 365. 
Whaliy the largeft known Animal, i43« 

Poetical Detcription of the, 144* 

Sizet>f one caught at Deptfbrd, 146. 

Method of catoiing them, 147 148. 

Dimenfions of the Skeleton of one, 149. 
Jfieat^Ears^ why fo called, 1 30. 
Wiymsm^ his remarkable Knowledge of 3ees> 59. 
iF%j^, Defcription of the, 25- 

Common in every Country but England, ib^ 
JFeoJcoci^ xio>. 
Woo^cker^ Defcription of the, 119. 

Very fingular Form of the Tongue, ./<• 
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